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EDUCATIONAL PROBLEMS IN 
PHYSICAL MEDICINE AND REHABILITATION * 


EARL C. ELKINS, M.D. 
Section on Physical Medicine, 
Mayo Clinic, 


ROCHESTER, MINNESOTA 


For at least fifteen years a small group of men worked diligently and 
constantly to gain recognition for the field of physical medicine and reha- 
bilitation as a specialty. These men were finally successful in proving that 
the practice of physical medicine and rehabilitation was worthy of recognition. 

However, as has been stated or implied almost annually in inaugural 
addresses before this Congress, physical medicine is beset by many “growing 
pains.” Undoubtedly, the main reason for difficulties in its growth and de- 
velopment is the newness of the field. Other difficulties arise from the fact 
that proof is needed that many procedures employed and concepts held are 
scientifically sound. The use of physical procedures in medicine has de- 
veloped rapidly but the basic research in the field has been done more recently 
than most of that in other branches of medicine. 

Appropriately, the physiatrist, by which term the specialist in physical 
medicine is now known, has taken to himself the problems of rehabilitation. 
More and more as the months pass, therefore, physiatrists are speaking of 
their specialty as “physical medicine and rehabilitation.” Because this spe- 
cialty, as has just been said, is new, the educational program in the field is 
in a formative stage. It behooves those interested in physical medicine and 
rehabilitation, therefore, to formulate sound concepts of education therein. 
On such concepts can be founded educational technics to meet the needs of 
medical students, interns and residents, as well as the needs of physiatrists 
and their technical aids. Before we who are here today consider educational 
efforts that must be expended in behalf of these classes of individuals, how- 
ever, let us glance backward a few years, and even about us now, to ascertain 
how we have been, and are, deficient and where, therefore, our educational 


endeavors must be directed. 


Undesirable Conditions of the Past and Present 


Physical medicine and rehabilitation, in its development, perhaps can be 
compared to surgery and its development. In medieval times, and even 
somewhat later, the barber-surgeon justified the second element of his de- 
signation by performing those lowly duties looked down upon by the physi- 
cian as merely the technical pursuit of a craftsman. However, what was 
once regarded as the work of a technician became an intricate professional 
specialty, held in high esteem by nearly everyone, not least perhaps by its 
own. The development of physical medicine was similar, to the extent that 
standards for the technical personnel were developed before the medical spe- 
cialty emerged. That our specialty developed thus is the fault of no one. 
Scientific knowledge relative to the field, interest in it, and educational fa- 
cilities, all were lacking. The technical groups, being obliged to develop 
and apply specific procedures, increased their knowledge more rapidly than 
did the physicians with whom they were associated. However, because the 
* Presidential Address Read at the Twenty-Seventh Annual Session of the American Congress of 
Physical Medicine, Cincinnati, Ohio, Sept. 7, 1949. 
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educational background of the technicians was limited, they could not, and 
did not expect to, develop the field of physical medicine and rehabilitation 
to the greatest possible extent. 

In addition, the nature of the practice of physical medicine has led to er- 
roneous impressions. For instance, even now the physiatrist is accused of 
being dependent on gadgets. This accusation has had some justification. A 
few years ago, in articles on physical medicine, claims with little scientific 
evidence to justify them were made for effects allegedly produced by use of 
all kinds of apparatus. Especially in the past ten years, however, a great 
deal of basic and clinical research has been done. Today, therefore, the in 
creasing use of physical devices, both for diagnosis and treatment, is based 
on indications well established by scientific experiment. Nowadays, if the 
physiatrist is possessed of good fundamental knowledge, and if his practice 
is guided by sound scientific judgment, there should be no grounds for un- 
favorable criticism of him for his use of mechanical equipment. 

The physiatrist also was accused of being a “touch-not” physician, be- 
cause he touched the patient neither to make a diagnosis nor to treat him. 
Perhaps this accusation could be leveled at some physicians practicing physi- 
cal medicine and rehabilitation today. There is a tendency among us to ac- 
cept the diagnosis of the referring physician without question or review. 
\lso, orders for treatment may be indefinite. If an order written by a physia- 
trist as vaguely as “baking, massage and exercise,” the choice as to the kind 
of heat to use, the kind of massage to apply and the kind of exercise to pre- 
scribe, may be left to the technical assistant. Moreover, if a patient is dis- 
missed with directions as to how to treat himself, lack of medical personnel 
may make it inconvenient or impossible for the physiatrist to keep informed 
f the patient’s progress, and treatment may be discontinued by another 
physician. One or more of these factors may lead not only to improper prac- 
tice of the specialty, but also may make it mandatory for the technician to 
practice physical medicine to a greater extent than the physician. 

Nowadays, the physiatrist, in some instances, has become merely a cor- 
relator of treatment. A tendency has arisen to delegate the handling of the 
patients to someone else. This person may not be a physician but a social 
worker, a vocational guidance specialist, a psychologist, a corrective therapy 
technician, a physical therapy technician. Again, supervision may be delegated 
to another member of the medical profession, such as a psychiatrist, a neurologist, 
an orthopedist, a neurosurgeon and so on, In this maze of workers the physiatrist 
may lose touch with the patient for whose care he is primarily responsible. 

\s was declared a few lines earlier, no one can be blamed for these sit- 
uations. Physicians in the field have been so few that, in many instances, 
they could be only administrators and hope for the best — that hope resting, 
if they were fortunate, on several medically trained assistants. 

Physicians in general are more aware of physical medicine and reha- 
bilitation than ever before. However, other than in large medical centers 
there exists an obvious lack of awareness of what can be accomplished by 
the physiatrist. There is a tendency to consider the field as a part of ortho- 
pedics, or of roentgenology or as something which should be left to techni- 
cians. Frequently it is considered that any physician adequately can practice 
physical medicine and rehabilitation by giving general, nonspecific orders for 
physical treatment, although he may have little knowledge of the field in 
general, and perhaps nove of the procedures specifically indicated. Many 
of these attitudes are the result of inadequacies in the basic education of 
physicians. 
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Educational Efforts 


Physiatrists, few that there are, can recognize the tremendous strides 
made in the field of physical medicine and rehabilitation. However they, I 
should say we, are meeting, and are going to meet, just as great obstacles 
to further progress as have been met in the past. Therefore, possibly we must 
revamp educational methods and attitudes so that all physicians, as well as 
specialists and technicians in the field, will be increasingly better equipped 
as the years go by. The formal education of the physician begins in the 
premedical years. 

The Premedical and the Medical Student. — In order that a student may 
have enough education in subjects fundamental to physical medicine, he must 
be introduced to some of them early in the premedical course. Thereafter, 
in the medical school, he will receive instruction, first, in other basic sciences 
and, second, in medicine and surgery. Yet, from the standpoint of the physia- 
trist, this instruction is inadequate as yet. Probably it is impossible, with 
present limited facilities and personnel, to teach physical medicine and re- 
habilitation adequately at the undergraduate level. This is unfortunate be- 
cause the interest of the medical student is plastic. He is attempting to 
formulate his plan for the future and he would be receptive to instruction 
which would reveal to him the potentialities of physical medicine in diagnosis 
and treatment. 

What can be done then? Must more hours be added to the curriculum ? 
The answer to this latter question, given by those who teach physical medi- 
cine and rehabilitation, is substantially negative. They offer the device of 
such orientation of courses in the premedical and medical curriculum that 
they will bear some conceivable relationship to the practice of physical medi- 
cine and rehabilitation. This orientation undoubtedly would be valuable to 
the medical student, regardless of whether he became a general practitioner, 
a surgeon, an internist or a physiatrist. 

A few weaknesses in present methods of teaching indicate desirable 
changes. Until comparatively recent vears, the physics taught in courses pre- 
requisite for admission to the medical school was primarily of interest to the 
engineer, Obviously, the material presented in premedical courses in physics 
can have applicability to medicine. These courses ntay be, and are, aug- 
mented by courses in biophysics given in medical school. 

Anatomy, in the past, often has been taught for its own sake, without 
any application to the use to which the student might put his knowledge. 
()therwise, the aim seems to have been to stress surgical anatomy. Almost 
never has the object been, in medical school, to import knowledge of the 
mechanical function of bones, joints and muscles knowledge which is es- 
sential in the practice of physical medicine and rehabilitation. Would it not 
be possible to bring the teaching of anatomy somewhat to bear on the fune- 
ion of the musculoskeletal and neuromuscular systems, and to introduce some 
material on the relation of normal function and malfunction of these systems 
to proper development? Would not this tend to stimulate interest in the 
much neglected, but extremely important, function of locomotion and, in- 
directly, in therapeutic exercise and physical rehabilitation, with all their 
ramifications 


Perhaps stress has been lacking on certain phases of muscle physiology 
attention to which would have stimulated the student to think alone lines of 
physical treatment later on. Obviously, the physiologist who is teaching in 


medical school seldom is interested inethe physiology of exercise, as the 
physiatrist comes to understand it. Few textbooks of physiology contain 
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adequate discussions of this subject. This phase of physiology has been 
developed largely by persons engaged in physical education. However, is it 
not possible that a practical interest in locomotion, both normal and abnor- 
mal, could be stimulated by orientation courses in which emphasis was placed 
on locomotion, as it is related to function of the relevant bodily structures? 
The possibilities of physical treatment of certain dysfunctions of these struc- 
tures then would be introduced to the student. Certainly, in teaching patho- 
logic physiology, the student could be made aware, in passing, of the correc- 
tive value of physical agents. Some of this work of orientation might be 
delegated to physiatrists who would be invited to give a lecture or two in 
each of various courses in the basic sciences. 

The interest of the medical student in the field of physical medicine and 
rehabilitation cannot be stimulated unless he sees the practical applications 
of it in the course of his medical training. This necessitates a well-organized 
program of teaching, in the preclinical years as well as in the clinical years. 
In the course of the latter vears there must be demonstrated to the student 
the applicability of physical medicine and rehabilitation to a superior prac- 
tice of medicine. He must learn then, or perhaps he never will learn, that 
there is more to the practice of physical medicine and rehabilitation than 
the writing of general orders. 

The Intern and the Resident Just as teaching of physical medicine and 
rehabilitation in the medical school has been inadequate, so has the teaching 
in hospital displayed some imperfections. There has been some tendency to 
deal in generalities. This lack of specificity fails to inform the young physi- 
cian and, consequently, it fails to interest him. For instance, interest in the 
treatment of poliomyelitis is not stimulated by saying that the main treat- 
ment is re-education of muscles and retraining of the handicapped. The chief 
of service should go on to explain the intricacies of muscle re-education and 
the problems that must be met before all potentialities that make for reha- 
bilitation have been exhausted. 

In other words, the presentation of physical medicine and rehabilitation 
to interns and residents must be as specific and basic as is the presentation 
of material on the services in medicine and surgery. The teaching program 
and clinical practice must be well organized and integrated. The specialist in 
charge, moreover, shoukl have had not only extensive experience but also 
he should be scientifically sound. He must be able to give not only a clear 
picture but also a clear explanation of what can be accomplished by use of 
all agents which he employs 

Nor may members of the hospital staff pass on their teaching responst- 
bilities to others. The intern or resident in a general hospital can learn a 
great deal from watching the technic of treatment of patients. However, 
teaching of these young physicians never should be delegated to the physical 
therapy technician, directly or indirectly. The young physician must be 
taught not to follow orders but to formulate orders, based not on rules but 
on his knowledge of the fundamental sciences, which is much greater than 
that possessed by technical assistants. 

Better teaching in the hospital might attract more residents to our serv- 
ices and thus might be a means to better recruitment in our specialty. Al- 
though more than thirty approved centers offer residencies in physical medi- 
cine and rehabilitation, and although, in addition, facilities for training more 
than twice that number of resident physicians exist, only about half of these 
positions are filled. Some of the fimest centers for training physiatrists are 


unable to obtain residents. 
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The foregoing situation, however, appears to be worse than it-is. As 
compared with ten years ago, we are training about six or seven times more 
residents in physical medicine. Of the number of residencies available for 
training in all specialties, only about half of them are filled. The situation 
in physical medicine and rehabilitation, therefore, corresponds fairly well with 
the overall picture. This is no reason for subsiding into complacency. An 
increased number of capable young physicians is needed to pursue advanced 
education in our specialty. 

The Specialist. — And now, assuming that the specialty has been made at- 
tractive to a promising resident, of what shall his further training consist 
and what manner of man must he become? The training of one who wishes 
to become a specialist in physical medicine and rehabilitation must include: 
(1) instruction in the basic sciences as they apply to physical medicine; (2) 
actual practice of all diagnostic and therapeutic methods and procedures used 
in physical medicine; (3) opportunity for widely varied and carefully super- 
vised clinical practice; (4) facilities for basic and clinical research; (5) at- 
tendance at carefully prepared and carefully supervised seminars; (6) some 
training and observation in allied fields such as orthopedics, neuropsychiatry 
and general medicine, and (7) some orientation in relation to the functions 
of the psychologist, the social worker, the vocational educator and the physi- 
cal and occupational therapy technician. 

If the physiatrist could be ideally educated to meet all problems that 
could arise in his practice, the scope of his knowledge would have to be al- 
most beyond that of the individual mind. Possibly the recent trend toward 
the philosophical concept of treating the patient as a complete individual, 
rather than from the standpoint of his disease, will overwhelm many physi- 
cians. This trend is particularly evident in the field of physical medicine and 
rehabilitation. 

To what extent must a physiatrist be a sociologist, an expert in voca- 
tional guidance and speech therapy, a psychologist, as well as a psychiatrist ? 
Can the physiatrist be so trained that he can adequately guide the ill and 
disabled patient toward complete rehabilitation, in the majority of instances ? 
Unquestionably he will need the assistance of many other specialists. How 
ever, he must have breadth in himself. Otherwise, on the one hand, he wil! 
not know whom to ask for help and will fail to seek it; on the other hand, 
he will ask for so much help, from so many, that he will lose control of his 
patient, to the patient’s detriment. This danger is implicit in the tendency, 
pointed out earlier, that the physiatrist will become merely a correlator of 
treatment. 

Not only must the physiatrist be of broad knowledge; he must also pos- 
sess deep knowledge of his specialty. Irrespective of how much multiplicity 
of duties requires him to accept the diagnosis of the referring physician; 
irrespective of the extent to which exigencies of his practice require him to 
routinize his orders for treatment, and to put treatment into the hands of 
others, no physician can be a first-class specialist in physical medicine and 
rehabilitation unless he is fully able to evaluate carefully all the patient's 
problems, unless he understands the reasons for the procedures prescribed 
and unless he knows the technics of each. 

The Technician. — It may become necessary to change our concept of train- 
ing of the ancillary personnel who do so much of the essential work in physi- 
cal medicine and rehabilitation. The approved standards already established 
should remain as they are. It may be well to change the emphasis, however. 
It may not be wise, in curricula for technical students, to place a great deal 
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Cer- 
tainly when a college graduate, or even a registered nurse, is constantly 
taught diagnosis and therapeutic indications, the inference will be, in these 
days when distinctions between vocational training and education have been 
lost, that he or she is expected, and considered qualified, to apply what has 
been learned. Yet, when the technician engages in diagnosis and prescrip- 
tion, he, or again she, is practicing medicine and that not only is illegal, it is 
immoral because it places the patient in jeopardy. In no field more than in 
medicine is it true that a little knowledge is a dangerous thing. 


of emphasis on diagnostic procedures and indications for treatment. 


Perhaps the preponderance of emphasis should be placed on the basic 
factors involved in use of procedures and on the technics of treatment rela- 
tive to restoration of function. If the ancillary personnel succeed in absorb- 
ing all technical knowledge which they must have in order to follow ade- 
quately all the possible specific orders for treatment, they will have accom- 
plished all that is possible in the period allotted to training. 


Considering that the content of training remains somewhat in doubt, 
it is not astonishing that there is some controversy as to how medical super- 
vision of the training of persons whose services are ancillary to physical 
medicine and rehabilitation is to be provided. Schools of physical therapy 
have medical directors, who may be specialists in other fields than physical 
medicine. Probably much misunderstanding could be avoided if more physia- 
trists were available to be actual directors of the technical schools. Certainly 
a physiatrist should have an active, important and directive part in the train- 
ing of physical therapy technicians. This does not mean that the physiatrist 
wishes to have to do with the academic prerequisite education of candidates 
for admission to training for qualification in the technical fields of physical 
medicine and rehabilitation, except possibly in an advisory capacity. Nor 
does it mean that, in the technical schools, the physiatrist will do all of the 
teaching himself. However, as a physician and a specialist, he should be 
more capable of organizing, supervising and correlating the training of an- 
cillary groups than any other medical specialist or nonmedically trained per- 
son. As conditions are now, direction of many schools of physical therapy 
is essentially in the hands of the technical director. 


We recognize some of the situations just described as undesirable. Yet 
they are not the worst. With few exceptions, the schools of occupational 
therapy have no medical directors. They receive nominal medical supervision 
from a medical advisory board, but actual direction of the schools of occu- 
pational therapy is primarily in the hands of technically trained persons only. 

Moreover, there is developing another group of technical workers for 
whom standards have not been set. These are commonly known as “cor- 
rective therapists.” This group was developed, for the most part in the 
course of World War II, when the physical educationist was introduced into 
physical medicine and rehabilitation as a conductor of group exercises for 
reconditioning the normal parts of the body and as a leader of activities for 
diversion, recreation and the like. He took over after definitive treatment 
had ceased. However, due to the lack of trained physical therapy technicians, 
physical educationists began to do so-called corrective work, which included 
actual treatment of disease. They excellently filled a war-born need. Now, 
however, they have not withdrawn into their own field of physical education. 
\t present, therefore, it is difficult to differentiate between some phases of 
physical therapy and corrective therapy. In both fields the technical per- 
sonnel do remedial work ; namely, direction of what could be said to be thera- 
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peutic exercise. They conduct exercises for muscle re-education, mobilization 
of joints, correction of deformities, reconditioning and physical rehabilitation. 

It is essential to the patient’s welfare that this new field of corrective 
therapy be properly named and defined and that educational standards for 
it be agreed on. Most of the personnel engaged in corrective therapy are 
graduates in physical education from any of more than 300 establishments 
in the United States. There is no universal standard for such establishments. 
Any additional qualifications for handling patients, the physical educationists 
now acquire in short courses or by experience only. This does not compare 
favorably with the postgraduate training of twelve months in physical ther- 
apy and the basic sciences which the physical therapy technicians receive 
It is not wise, after the emergency has passed, to continue emergency meas- 
ures whereby people inadequately trained in the basic sciences and in the 
art of handling the sick and disabled are employed indiscriminately in ac- 
tivities for which others are better qualified. It has been advocated and 
agreed that there is a place in medicine for the physical educationist. How- 
ever, the breadth of his field and standardization of his education should be 
determined by physiatrists. It would appear at present that to train all 
physical education graduates who are to do corrective therapy in approved 
schools of physical therapy would be a much simpler procedure than to at- 
tempt to establish entirely new standards for a new group of technicians. 


The Duty Persistently to Seek Solution of 
Persisting Educational Problems 


Problems in education will always be with us. That we never cease in 
the attempt to solve them is a healthy sign. What has been said here may 
be idealistic; certainly much of it ts reiteration of what has been said in 


former years. However, re-emphasis, time, perseverance, careful guidance and 
constructive criticism all are of value. To help find the solution of educational 
problems in physical medicine and rehabilitation is the responsibility not only 
of the physiatrist but of all who are interested in the field, whether they be 
medical specialists, general practitioners or technical associates. On our own 
members, however in the American Congress of Physical Medicine, descends 
the majority of the burden and willingly, gladly, we assume it. 


ALTERATIONS IN PERIPHERAL CIRCULATION AND TISSUE 
TEMPERATURE FOLLOWING LOCAL APPLICATION OF 
SHORT WAVE DIATHERMY * 
HERMAN J. FLAX, M.D. 
RUTH N. MILLER, M.D. 


and 
STEVEN M. HORVATH, Ph.D. 


PHILADELPHIA 


The literature on the local application of short wave diathermy to the 
thigh and its effects on the peripheral circulation of the lower extremities 
is controversial, The experiments that have been carried out on anesthetized 
animals by Kemp, Paul and Hines! indicate that short wave diathermy ap- 
plied in doses adequate to elevate the muscle temperatures approximately 4 
degrees C. failed to increase the blood flow through the femoral artery or 
femoral vein of the treated limb. On the contrary, they frequently observed 
a significant decrease in the volume of blood flow. This is particularly inter- 
esting in view of the fact that Wakim and co-workers* have reperted ex- 
periments using the same type of preparation and the same general technic 
with a mean increase in blood flow of 69 per cent following the application 
of short wave diathermy to the hindlimb. In these experiments on anesthe- 
tized animals there seems to be no agreement as to the effects of short wave 
diathermy. 

Wright and Phelps*® studied 3 subjects in whom the blood flow in the 
lower extremities was measured before and after the period of application 
of short wave diathermy to the sacrum. In 2 of the 3 subjects the flow was 
decreased, and no change occurred in the third. On the other hand, Bennett 
and co-workers* induced an effective peripheral vasodilation in the toes after 
short wave diathermy (pancake coil) under the lumbosacral region. This 
vasodilation was ordinarily maintained for approximately one-half hour but 
could be extended for additional periods of time by covering the subject 
with blankets. Wise’ showed a definite increase in blood flow in the upper 
extremity when diathermy was applied over both the arm and the plethys- 
mograph that was employed to measure the change in blood flow. Wakim 
and co-workers* studied 36 subjects and showed that in these subjects there 
was a mean change of +81 per cent in the blood flow. However, recalcula- 
tion of their data indicated that the amount of change was definitely de- 
pendent upon the initial blood flow through the part. 

In view of these discrepancies noted on the effect of short wave diathermy 
on the blood flow into the tissues, it was felt necessary to repeat these ex- 


* Read at the Twenty-Seventh Annual Session of the American Congress of Physical Medicine, Cin 


cinnati, Sept. 9%, 19 
* From the Center of Instruction and Research in Physical Medicine, Graduate School of Medicine, 
University of Pennsylvania 
* Aided by a grant from the National Foundation for Infantile Paralysis, Inc. 
Dr. Flax is now at the Department of Physical Medicine and Rehabilitation, State Insurance Fund, 
San Juan, Puerto Rico Dr. Miller is now at the Christian H. Buhl Hospital, Sharon, Pa. 
1 Kemp, C. R.; Paul, W. D., and Hines, H. M Studies on Blood Flow and the Efficacy of Deep 
Tissue Thermogenic Agents, Fed. Proc. 6:141 (March) 1947. 
2, Wakim, K. G.; Gersten, J. W.; Herrick, J. F.; Elkins, E. C., and Krusen, F. H.: Effect of Dia- 
thermy on Flow of Blood in Extremities, Arch. Phys. Med. 29:585 (Sept.) 1948. 
Wright, G. W., and Phelps, K \ Comparison of Procedures for Increasing Blood Flow to Limbs 
Using an Improved Optical Plethysmograph, J. Clin. Investigation 19:273 (March) 1940. 
4 Bennett, R. L.; Hines, E. A., and Krusen, F. H Effect of Short-Wave Diathermy on the Cuta 
neous Temperature of the Feet, Am. Heart J. 21:490 (April) 1941. 
§ Wise, ¢ The Effect of Diathermy on Blood Flow, Arch. Phys. Med. 29:17 (Jan.) 1948, 
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periments and measure the spontaneous changes in peripheral blood flow 
on the same side to which heat was applied. 


Methods 


Ten normal male subjects, ages ranging from 22 to 35 years, were employed. They 
were placed in a comfortable, reclining position in a room having a mean temperature 
of 24 C. and free of drafts. They remained in this room, nude except for shorts, for 
a period of at least one-half hour prior to the application of short wave diathermy. Dur- 
ing this control period measurements were made of skin and deep temperatures and 
spontaneous blood flow. The electromotive force of copper-constantan thermocouples 
was measured by means of a Brown Electronic Potentiometer. The Cambridge modi- 
fication of the Burch-Windsor Plethysmograph was used to measure extremity blood 
flow. In 4 experiments a drum was substituted for the coil, and in an additional series 
of experiments the coil either was applied to the arm or was applied as a pancake type 
of coil to the sacral region. In all instances, the duration of treatment was exactly 
twenty minutes. 

Skin temperatures were measured on the chest, the right upper arm, the palmar 
surface of the distal phalanx of the right middle finger, the right thigh, the left thigh 
and the dorsum of a distal phalanx of the right second toe. Two thermocouple type 
needles, 1 and 114 inches in length, were inserted into the muscle in the anterior lateral 
surface of the right thigh. Each of these eight leads was removed for application of 
diathermy and was replaced immediately after the treatment. 

Plethysmographic records were cbtained on the large toe of the foot of the same 
extremity as that of the thigh being treated or on the middle finger of the hand if an arm 
was being treated. Both large toes were under observation when diathermy was applied 
to the sacral region. The precautions described by Burch® were followed in all cases. 
In general, plethysmograms were taken continuously, both before, during and following 
treatment. The longest time was one hundred and twenty minutes. In several in- 
stances in which it was impossible to obtain continuous records, measurements were 
made for periods of three minutes out of every five minutes. 

Heat was generated in the right thigh by means of four turns of cable connected 
to the short wave diathermy machine. The power was adjusted to the subject’s toler- 
ance. At the end of twenty minutes the cable was removed, all thermocouples being 
reapplied as quickly as possible. The recordings were continued uninterruptedly for 
at least one hour, and usually longer, thereafter. 

The rectal temperature was recorded by means of standard clinical thermometers, 
calibrated in the usual manner. Measurements of rectal temperature were made prior 
to and immediately after completion of the diathermy and again at the end of the 
experiment. 


Results 


Temperature Changes. — Table 1 illustrates the temperature changes ob- 
served in the thigh and the toe of the same side before and immediately after 
treatment. These maximum temperatures were obtained within a minute 
and a half following cessation of therapy. It is to be observed that there 
was a mean rise of 3.1 degrees in the surface temperature of the thigh. A 
slightly greater rise was observed at a depth of 1 inch, but a smaller rise 
was obtained at a depth of 1!2 inches. There was no correlation between 
the extent of elevation of skin or deep temperature. On the other hand, there 
Was a significant correlation between the rise in temperature of the thigh 
at 1 inch and 1% inch depths. It is interesting, in this regard, to note that in 
only 1 instance was the temperature of the deeper thigh muscles higher than 
that of the superficial thigh muscles. It would appear that the maximum depth 
of penetration of short wave diathermy employing the coil technic is some- 
where in the neighborhood of 1 inch to 1!2 inches. Some additional experi- 
ments in which measurements were made at the depth of 2 inches indicated 


6. Burch, G. E.: A New Sensitive Plethysmograph, Am. Heart, J. 33:48 (Jan.) 1947. Burch, 
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that the gradient was such as to make this depth even less elevated in tem- 
perature than the 1 and 1% inch depths. 


Temperatures Before and After a Twenty Minute Treatment with Short Wave 
Di 


TABLE 1. 


Thigh 114 in. Depth- 
fax. 


Toe Surface 


Initial Maz Max. Max. A Initial M 


3.0 
4.1 


WN 


inch deep. 
+ Standard error of mean 


Figures 1, 2 and 3 are illustrations of the types of cooling curves observed 


in these subjects. Figure 2 probably is the most interesting of the cooling 


its Thigh, 2° Depth 
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Fig. 1 Temperature measurements before and after short wave diathermy. The 
superficial muscle temperature was elevated to a greater extent than the deep. There 
was a continued decrease in toe temperature during the post-treatment period. 


curves, as it indicates a very slow and prolonged rate of cooling of both 
superficial and deep tissues. Table 2 presents the required time elapsed for 
the return of the temperature of a part to 10 per cent of the maximal rise 
in temperature. The muscle and subcutaneous tissues return to this 10 per 
cent control value within a period of approximately one hour, although the skin 
temperature of the thigh took appreciably longer. 

There was no genera) rise in body temperature. All rectal temperatures 
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Fig. 2 Temperature measurements before and after short wave diathermy. Marked 


vasodilation in the lower extremity was observed. The deep muscle temperature was 
elevated to a greater extent than the shallow. The cooling curves parallel each other 


very closely. 
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Taste 2. — Rate of Cooling Following Heating of the Thigh. 
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Fig. 3. Temperature measurements before and after short wave diathermy. . The 


cooling curves are similar to those seen in figure 2, with the exception of a minor 
elevation in toe temperature subsequent to heating the thigh. 
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remained constant, in general showing a tendency to fall slightly. The mean 
change for all of the subjects was 0.05 degree F. 

Changes in the temperatures observed after the application of a drum 
type of director to the thigh were roughly similar to those observed with 
the coil and this in general conforms to observations made by Osborne and 


Post R 30% min. 


Fig. 4 Spontaneous variations in blood flow in the toe. Amplitudes of 
thé pulse wave were very low in this patient before, during and after 
heating of the thigh. 


associates.” There was a mean rise of approximately 1 degree C. in the tem- 
perature of the peripheral digits. There were only 2 instances in which 
there was evidence of some generalized vasodilation occurring in the ex- 
tremity. Application of the pancake coil to the sacrum resulted in no great 
increase in temperature of the toes in 2 cases. 

The data plotted in figure 2 enable one to calculate the mean change in 
body heat. Since the rectal temperature showed no change, the change in 
body heat was due entirely to changes in the mean skin temperature. Ac- 
cording to such calculations, the amount of heat added to the body was in 


Osborne, S. L., and Frederick, J. N Microwave Radiations, J. A. M. A. 137:1036 (July 17) 1948, 
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the neighborhood of 12.3 calories. In this particular case, at the end of eight 
minutes the loss of heat was equivalent to 3.3 calories. The very slow loss 
of heat was reflected in the manner in which the superficial and the deep 
temperatures fell during the one and one-half hours following the application 
of short wave diathermy. 

Blood Flow Studies. — Since these subjects were resting in a room which 
facilitated mild vasoconstriction, it was anticipated that any increase of blood 
flow induced by short wave diathermy would be more readily observed. 
Examination of the control records indicated that in all but 1 of these per- 
sons there was either complete or mild vasoconstriction, 

Four types of general response to short wave diathermy were observed 
in these subjects, and they are illustrated in figures 4, 5, 6 and 7. No vaso- 
dilation occurred in the distal areas after application of short wave diathermy 
in 3 of the 10 persons observed (figs. 2 and 4). In 3 other subjects a 
gradual vasoconstriction was observed. This is indicated primarily by the 
shift in base line downward, indicating not only a change in the total volume 
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Fig. 5. — Illustrations indicating that the marked vasoconstriction observed 

in the control observations was completely relieved after short wave dia- 

thermy. The most marked changes were observed approximately one-half 
hour after treatment (see also figure 2). 


of the part but, as can be observed in figure 6, a slight decrease in the volume 
of the pulse waves. Marked vasodilation occurred in 2 subjects (figs. 5 and 
7). The vasodilation not only occurred during the time the diathermy was 
applied but continued for some time thereafter. Figure 5 illustrates a rela- 
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Illustrations indicating that although the response was similar in character to that 
observed in the previous figure, the magnitude of change was less. 


4 


Fig. 7 Illustrations indicating that the vasodilation induced during and 
in the first five minutes following short wave diathermy was completely 
abolished in the succeeding fifty minutes, 
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tively prolonged period of vasodilation, whereas figure 7 indicates one which 
lasted for a short time only. Another type of response occurred in the 2 
remaining subjects, in whom there was no change in blood flow during the 
time of application of the diathermy, the increase occurring sometime later. 


Comment 


There is no doubt regarding the efficacy of the induction coil technic of 
short wave diathermy in raising the temperature of both the superficial and 
the deep tissues. There is, on the other hand, considerable discrepancy in 
the ability of such applications to increase the blood flow in the periphery. 
Although changes in the peripheral blood flow are not necessarily indicative 
of general circulatory changes occurring in the area where the temperature 
was raised, they suggest that the changes occurring in that heated area are 
not so great as one would be led to believe by other reports. It is particu- 
larly true in the case of reflex vasodilation as reported by Bennett, Hines 
and Krusen.!. Probably the reason that these workers noted an increase in 
the peripheral blood flow was that they were actually seeing a secondary* 
type of response due to the general rise in body temperature they obtained. 
It should be noted that this probably also applied to the report by Wakim 
and associates,? in which it was stated that the mean rise in body temperature 
was in the neighborhood of 0.9 degree F. It would appear that in these 
instances the change in blood flow was what would be expected to follow 
mild fever therapy and was not primarily due to local heating of tissue. It 
is imperative in all discussion of the effects of various heat-producing mo- 
dalities, whether local or general, to differentiate clearly between those meth- 
ods which raise the body temperature per se and those which raise the tem- 
perature of a part only. It is conceivable that heat can be so applied locally 
that it would result in a semiconstriction of the blood vessels leading to and 
from that area, consequently inducing a marked elevation of temperature 
within that part. 

It would appear from the results presented that the changes in blood 
flow are not necessarily a consequence of the changes in the deep tissue tem- 
perature. An example of this is observed in experiment 2, in which the tem- 
perature of the deep tissues rose 2.2 degree C. and in which there was a def- 
inite increase in peripheral temperature, while, on the other hand, in experi- 
ment 8, in which there was even a larger increase in superficial and deep 
temperature, there was no change in the blood flow or the temperature of 
the peripheral areas. 


Summary 


Alterations in peripheral circulation of the lower extremities and tissue 
temperatures following local application of short wave diathermy were stud- 
ied. No correlation between the temperature rise of the superficial area and 
that of the deep tissues was obtained, but a significant correlation was ob- 
tained between the temperature elevation at a depth of 1 inch and a depth 
of 114 inches. Four types of general response in peripheral blood flow, cor- 
relating well with surface temperatures, were observed; no yasodilation in 
the distal area; gradual vasoconstriction ; marked vasodilation, and no change 
in blood flow during the application with an increase occurring later. 


8 Burton, A. C.: The Range and Variability of the Blood Flow in the Human Fingers and the 
Vasomotor Regulation of Body Temperature, Am, J. Physiol, 127:137 (Oct.) 1939. 


/ 
| 


THE REHABILITATION OF THE AMPUTEE 


GEORGE G. DEAVER, M.D. 


Professor of Clinical Rehabilitation and Physical Medicine, 
New York University College of Medicine 


and 
EARLE H. DANIEL 


Chief of Prosthetic Service, New York University Institute of Rehabilitation 


NEW YORK 


Introduction 


During World War ITI, 18,500 members of the armed forces had ampu- 
tations. In the same period, some 80,000 civilians had amputations. The 
annual rate at which new amputees are added to this number is estimated at 
30,000, and the numbers have been steadily increasing in the past thirty 
years. The total number of amputees in the United States is estimated as 
nearly half a million. These amputees must be fitted with prosthetic appli- 
ances and instructed how te use their prosthesis so that they will be able te 
perform the activities essential for daily living and working. ‘The purpose 
of this monograph is to review the salient factors pertaining to amputations 
and the procedures which have been found successful in the rehabilitation 
of the amputee. 


Definitions 


The word “amputation” is derived from the Latin word “amputatio,” “am- 


bi,” around and “putare,” to prune. It means “the cutting off of a limb, the 
breast, or any projecting part.” “ 


Prosthesis” is a Greek word meaning an 
addition and is used to indicate “the supplying of a lost leg, eve, tooth, or 
other part by an artificial one.” Rehabilitation endeavors to achieve the 
maximum function and adjustment of the amputee and to prepare him physi- 
cally, mentally, socially and vocationally for the fullest life compatible with 
his abilities and disabilities. 


Causes of Amputations 


The three chief causes for amputations are injury, disease and deformity. 

Injury. Injuries due to accidents by motor vehicles, railroads, machin- 
ery and gunshot wounds in war are the principal causes of amputations. 

Disease. 


Gangrene, resulting from disturbances of circulation in diseases 
such as arteriosclerosis, thromboangiitis obliterans, diabetes, freezing or third 
degree burns, frequently result in amputations. Malignant disease of bone 
and osteomyelitis are also common causes. 

Deformity A deformed, shriveled and useless leg which cannot reach 
the ground is of no use to a person. The removal of such a limb and appli- 
cation of a properly fitting artificial leg gives a better functional result. Am- 
putations of the upper extremities are seldom performed for deformities. 


Purpose of Amputations 


The purpose of an amputation is to remove the diseased part and leave 
a stump which is long enough to carry a prosthetic appliance which will 


1, Steadman’s Medical Dictionary, 13th ed., 1955 
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bear the weight with comfort and allow for the maximum functioning of the 


extremity. 
Sites and Types of Amputations 


There are preferable sites of amputations for obtaining a good function- 
ing part. It is not always possible, however, for the surgeon to select the 
ideal site because of pathologic conditions which may exist. The ability of 
the amputee to use a prosthesis depends in a large measure on the site and 
character of the incision. 

The Foot. — The amputations most frequently performed on the foot are 
Lisfrane’s, Chopart’s, Pirogoft’s and Syme’s. 

Lisfrane’s amputation is a removal of the foot at the tarsometatarsal joint, the sole 
being preserved to make the flap. 

Chopart’s amputation is a distarticulation at the midtarsal joint leaving the astragalus 
and calcaneus, which are covered with the soft parts of the sole of the foot. 

Pirogoff’s amputation is the sawing through of the lower articular surfaces of the 
tibia and fibula. Then the ends of the bones gre covered with the calcaneus which 
has also been sawed through. 

Syme’s amputation differs from Pirogoff’s in that the calcaneus is entirely removed 
and the ends of the tibia and fibula, which have been sawed through at the malleoli, 
are covered with the soft parts of the heel. 

Operations on the foot or the lower third of the leg are not so satisfac- 
tory as those at the point of election below the knee joint. The loss of the 
metatarsal and phalangeal joints makes weight bearing and walking difficult. 
The shoe fitted to these amputations is seldom satisfactory, and any substance 
put into the shoe to fill up the missing part irritates the scar. 

Syme’s amputation is performed oftener by Canadiin than by American 
surgeons. This gives a weight-hearing stump and makes it possible for the 
amputee to walk without a prosthesis if necessary. It is difficult to apply 
a satisfactory prosthetic appliance, and from the standpoint of rehabilitation 
it is not so satisfactory as amputations at the point of election on the leg. 
It should never be performed on women. 

The Legs. — The point of election for amputations below the knee joint is 
between 6 and 7 inches measured from the inner articular hand of the tibia. 
The fibula should never be removed unless necessary but should be cut 1 to 
2 inches shorter than the tibia and beveled on the anterior crest. Stumps 
1! inches long can be utilized for prosthetic appliances. The old concept 
that the longer the stump the better for limb wearing is not correct. The 
incidence of circulatory disturbances and breakdown of the stump increases 
in direct proportion to the amount by which the stump exceeds 7 inches. 

The Thigh. — In the two operations most frequently selected in amputations 
above the knee, the Gritti and the Stokes amputation, the patella is fitted to 
the sawed end of the femur. This gives a long stump on which weight can 
be carried. It would seem to have the advantage of greater power and con- 
trol because of the longer leverage. Whatever advantage is gained by the 
long stump is discounted by the fact that the most efficient form of knee 
joint requires about 4 inches of space above the knee joint. This amputation 
does not give sufficient knee space, and, as a result, the knee joint mechan- 
ism must be placed outside the knee joint or the whole joint dropped to a 
lower level than that of the normal limb. The point of election for a thigh 
amputation is 10 to 12 inches measured from the greater trochanter but never 

lower than 12 inches. The upper limit is 3 inches, but this short stump has 
only a fair functional value. It does, however, have more value than a dis- 
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articulation. When the stump is too short to remain inside the socket dur- 
ing the movement of the hip, the amputee has to wear a tilting table. 

The Hand. All surgeons realize the importance of saving as much as 
possible of the hand. A badly crippled hand, if it is free from pain and has 
normal sensitivity, is of much greater value than any prosthetic appliance. 

The Forearm. The point of election for amputations below the elbow is 
between 6 and 7 inches from the elbow joint. The shortest is 3 inches from 
the olecranon. Amputitions through the wrist provide no advantage over 
those at the point of election. 

The Arm. The ideal stump for amputations above the elbow is one meas- 
uring 8 to 9 inches from the acromion process. Little use can be expected 
from an artificial arm without the natural elbow joint and sufficient stump 
length to lift the weight when the elbow joint is used. 

Cineplastic Operation This form of amputation provides a stump, but, 
in addition, it makes use of the muscle power of certain muscles to move 
specially constructed appliances to increase function. During the Italian- 
\byssinian War of 1896, the Italian soldiers were mutilated by the Abyssin- 
ian tribesmen, and many were left without hands. The idea of mitigating 
the loss of hands by an operation which would utilize the muscles of the 
stump to move an artificial hand was conceived by Dr. Guiliano Vanghetti. 
The operation is based upon a sound physiologic basis, but the results ob 
tained have been of little practical value in improving the working efficiency 
of the amputee. The principal reason for failure is the inadequacy of any 
mechanical hand yet devised. The muscular power obtained by the surgical 
skill is of little value because of the lack of mechanical efficiency in the ap- 
paratus. 


Guillotine Operation This open method of operation consists in remov- 


ing the extremity by cutting directly across the part and leaving the whole 
section exposed. This method is used a great deal during wars, as it is a 
method of selection in traumatic surgery, in severe shock and for the control 
of infection. It is a two stage operation, and a plastic repair is necessary 
before an artificial appliance can be placed on this stump. 

Krukenberg Operation In this operation, which is limited to a long fore- 
arm stump, all the muscles and interosseous membrane are separated for a 
short distance. The musculature is then rearranged so that the two bones 
can be used for grasping and holding. The retention of tactile sensation, 
which cannot be obtained in any artificial appliance, is one of its most im- 
portant advantages. This operation is indicated primarily for a blind bi- 
lateral amputee because of the retention of tactile sensation which is neces- 
sary to read Braille. 


The Ideal Stump 


Length The stump should be long enough to allow sufficient leverage to 


move the prosthesis but not too long, so that it will interfere with the mech- 
anism of the joint. 


Covering The end of the bone should be coy cred by skin and the sub- 
cutaneous tissue which is movable over the end of the bone. The skin must 
be healthy and well nourished and snug enough not to crease into folds. The 
sears should not be adherent and situated away from points of pressure. 

Sensitiveness The stump should be painless. There should be no sinuses 
or sharp edges on the bone pressing on the skin, 

Shape ond Motion The stump should taper gradually to the end and 
have well developed muscles capable of giving it full range of motion. 
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The Mental Handicap Caused by Amputation 


Nature has given us an erect symmetrical body with our chief members 
in pairs. When a person loses a limb, this symmetry is destroyed. His loss 
has a depressing effect, and his reaction to his loss depends a great deal 
upon the circumstances leading up to the amputation. If the amputation oc- 
curs after a long period of pain and suffering, the first effect will be one of 
relict. In accidents necessitating the loss of a limb, the shock is very great. 
The bitterness of spirit often retards the patient's recovery and prevents his 
putting forth his best efforts to overcome the handicap. The loss of a limb 
requires surgical skill, but it also necessitates treatment for the mind which 
can be helped only by encouragement, wise counsel and a program of reha- 
bilitation. 


The Physical Handicap Produced by Amputation 


The loss of an arm or hand, from the economic standpoint, is more seri- 
ous than the loss of a lower extremity. The loss of a right arm is a greater 
disability than the loss of the left arm in a righthanded person. The loss of 
an arm is more serious to a handworker than to one in a professional occu- 
pation. The person with a good education will find it easier to learn an 
occupation not requiring the use of tools than the person with a limited edu- 
cation. The physical handicap caused by an amputation depends largely 
upon the spirit of the amputee. To one it is a spur and challenge to the 
best there is in him, while to another it is an obstacle he can never overcome 
and he is licked from the start. The hope for one who has lost an extremity 
is in attaining greater skill in the use of the other extremity and in mastering 
the prosthetic device he selects. “A lobster can grow a claw, a man cannot, 
but he has what the lobster does not have, a brain to meet the needs of the 
situation.” 


Procedures in Rehabilitation 


Care of the Stump. — It is the surgeon’s responsibility to prescribe the 
physical therapy measures necessary to prepare the stump for the prosthesis 
and to instruct the patient on the care of the stump after he leaves the hos- 
pital. 


Position: The usual procedure of placing the stump on a pillow en- 
courages flexion deformities. If healing is delaved this deformity may be- 
come permanent and necessitate a more complicated appliance, or require 
many weeks of stretching to correct the deformity. 

Massage: Massage is not indicated as a routine treatment for amputa- 
tion stumps, but in selected cases it may be useful in reducing edema, pre- 
venting adhesions or loosening scar tissue. Massage should not be pre- 
scribed in the presence of infection, and it has no effect in reducing the fatty 
tissue in the stump. Superficial and deep stroking, kneading and friction 
massage may be used as indicated. 

Heat: Heat in some form is often useful in improving the circulation 
of the stump, promoting wound healing and relieving pain. Radiant heat 
can be applied by infrared lamps or by an electric lamp “baker.” The whirl- 
pool bath is a useful method of applying heat and massage to the stump. 
The contrast bath, by producing alternate vasodilatation and vasoconstric- 
tion, is more beneficial than a warm or cold bath. Long periods of immer- 
sion in warm water tend to soften the skin, which needs to be toughened 
rather than softened. 
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Pressure Exercises: These are used to harden the stump in preparation 
for weight bearing and should be started the second week after the operation. 
The patient is instructed to first push the end of the stump gently against 
a soft pillow; later, after the wound is healed, a harder pillow is substituted, 
and after the third week the patient is able to tap a hard surface with the 
end of the stump. 


Shrinking the Stump: This can be accomplished by using bandages or 
a canvas or leather shrinker. 


The bandage shrinker for thigh amputations is made by sewing two 4 
inch Ace bandages together end to end. The bandage must be applied with 
a firm, even pressure and as tight as the amputee can tolerate without dis- 
comfort or interference with the circulation. In bandaging the stump, three 
turns of the bandage are taken over the end of the stump, and then the rest 
of the bandage is placed in a circular manner around the stump. The three 
turns of the bandage over the stump was held tightly in place by the patient 
while the circular bandage is being applied with the most pressure being 
exerted at the end of the stump. When the top of the stump is reached, 
the bandage is wrapped around the amputee’s waist. This spica bandage 
holds firmly and presents a conical-shaped stump without bulges or depres- 
sions. A stump sock is pulled over the bandage to keep it in place. To ob- 
tain the most rapid shrinking of the stump it is necessary to apply the band- 
age several times a day. Shrinking the leg or arm stump can be accomplished 
by using a single 4 inch Ace bandage. 


The canvas shrinker is made of canvas edged with leather which contains 
a double row of eyelets on each side of the shrinker. The canvas encircles 
the stump and is laced in front to the desired tension, As the stump shrinks, 
it is necessary to make the shrinker smaller, which can be done by cutting 
off one row of the eyelets from either side.- 


The leather shrinker is an ideal device for preparing the desired conical- 


} shaped stump and also protecting the stump from injury. This shrinker is 
/ reinforced with small metal stays riveted to the shrinker to hold its shape 


and make it firm. It also protrudes beyond the end of the stump, giving 
added protection and allowing the amputee gradually to take some weight 
on his stump. The second row of eyelets is used when the laces in the first 


row of eyelets do not give sufficient constriction, 


Bathing the stump is the amputee’s responsibility. He should be in- 
structed that the whole stump should be bathed, at least once a day, with a 
good quality nonirritating soap. It is not a good procedure for the amputee 
to soak the stump in water, as it tends to soften the skin. The normal skin 
should be dried vigorously by rubbing, but the scar tissue should be dried 
by dabbing the area gently with a towel. Drying should be completed by 
applying rubbing alcohol, and, after the alcohol has evaporated, a light dust- 
ing with talcum powder will absorb any remaining moisture. 


Stump Socks: The stump ts protected by the wearing of socks which 


are made in various sizes and lengths. Wool or a combination of wool and 
cotton, is the best material to use, as it is durable, elastic and absorptive. 
It is necessary to keep the socks clean and soft as perspiration and excretion 
from the skin will soon soil them and make them stiff. The amputee should 
be supplied with enough stump socks so that a clean sock can be worn next 
to the skin at least every day. When the socks are dirty, they should be 
washed with wool soap and dried on a wooden frame to maintain their shape. 
A shrunken sock causes a constriction of the stump and may produce an in- 
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lammation. Only through the use of clean, soft socks can the amputee hope 
to maintain a healthy stump. 

Common Conditions Affecting the Stump: Before leaving the hospital, 
the amputee should be told that the trauma caused by the amputation and 
the pressure and friction of the prosthesis makes the stump susceptible to 
wounds, muscle and bone bruises, pain and circulatory changes. Wounds 
on the normal skin require only the ordinary treatment of wounds on other 
parts of the body, but wounds in the scar tissue are more serious and should 
be treated by a physician. An amputated stump is easily bruised by a blow 
or a fall. If there is no weund, the artificial limb must be left off and the 
area treated by cold compresses. Severe bruising of the tissues with pain 
should be treated by warm saline compresses at regular intervals. Inflam- 
matory conditions of skin may be caused by undue pressure or friction or 
disregard of hygiene in the care of the stump and stump socks. Competent 
medical orders should be obtained as to the treatments. When pain is felt 
in the stump, the stump should not be massaged, but medical advice should 
be obtained. There are several causes of pain, and the most distressing and 
serious type is the painful phantom limb. The “phantom limb” is an illusion 
that a missing portion, usually an extremity, remains as an integral part of 
the patient’s body pattern.” Some patients perceive the ghost part as a 
normal part, whereas others feel only a portion of the missing part. All pa- 
tients, except those born without one or more extremities, experience the 
phenomenon of the so-called phantom limb. This phantom may occur in- 
termittently for several years and then disappear. Some patients, however, 
have enduring painful phantoms which cause such discomfort that medical 
and surgical procedures must be instituted. Many methods have been tried 
to rid the patient of intractable pain from phantom parts, with little success. 
At present it seems that the only probable method is interruption of pro- 
prioceptive sensibility of the affected part. This necessitates cutting the 
dorsal column of the spinal cord or excision of a part of the partial cortex of 
the brain. 

Causalgia and neuralgia in the stump must be differentiated from the 
true painful phantom. Causalgia is a burning type of pain not usually re- 
ferred to the absent part. Neuralgia pains in the stump are intermittent, 
sharp and shooting in character and usually arise in the stump and radiate 
into the phantom rather than reside in it. Neuralgia pains are sometimes 
associated with the axional growth at the end of a large peripheral nerve. 
It is aggravated by pressure and thus interferes with proper fitting of the 
limb. The best procedure for treatment usually involves surgical or chemical 
interruption of the nerve pathway to the affected part. 

Exercises for the Stump. -—— As prosthetic appliances cannot be worn for 
several months after the amputation, it is essential that a program of exer- 
cises be given the amputeee to maintain joint movement, prevent contractures 
and strengthen the muscles of the stump. The types of exercises most use- 
ful in accomplishing these objectives are as follows: (1) active and passive 
exercises, used to maintain joint movements; (2) active resistive exercises, 
prescribed to increase muscle strength, and (3) passive stretching exercises, 
used to overcome contractures which usually occur if the postoperative care 
has-not been adequate. 

Movements: In prescribing active exercises for patients with lower 
extremity amputations, it is essential that all the movements of each of the 


2. Browder, J., and Gallagher, J. P.: Surgical Treatment of Painful Phantom Limb, New York 
State J. Med. 46:2403 (Nov. 1) 1946, 
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remaining joints be included in the program. The movement which is most 
frequently forgotten is hyperextension of the thigh. It is impossible to walk 
correctly if this movement is lacking. ‘To obtain the seven movements ot 
the hip joints and the two movements of the knee joint it is necessary to 
assume both the supine and the prone position. In the supine position the 
amputee can perform the movements of the flexion, extension, abduction, 
adduction and internal and external rotation of the hip joint; in the prone 
position the movements of hyperextension of the hip and flexion and exten- 


sion of the knee joint can be performed 
In patients with upper extremity amputations the seven movements of 
the shoulder joint and the four movements of the elbow joint must be main- 


tained. 

Strength: Repetition of movements increases the endurance of mus- 
cles. Increased strength of muscles is obtained by active resistive move- 
ments. The principal muscle groups which need increased strength in ampu- 
tations of the lower extremities are the flexors, extensors and adductors of 
the hip and and extensors of the knees. In amputations above the knee the 
hip flexors need power to raise the prosthesis in walking. 

In order to carry the body weight on the artificial limb, it is necessary to 
lock the knee in hyperextension. The hip extensors, therefore, need more 
strength than is usually required in walking, to force the thigh piece of the 
prosthesis backward beyond the line of gravity. The adductors need in- 
creased power to overcome the pull of the abductors. Amputation through 
the thigh at any level above the adductor tubercle removes some of the ad- 
ductor power without affecting the abductors inserted in the great trochanter. 
During the healing period the power of the normal abductors acting against a 
weakened adductor group, may cause abduction deformity. The shorter the stump, 


the greater the tendency to abduction. 
In amputations below the knee the extensors need power to raise or kick 


the prosthesis forward. 
i Phere is usually no need to prescribe special exercises for amputations 
; below the elbow. The daily use of the arm is sufficient to maintain adequate 
strength. In amputations above the elbow, it is essential that special ex- 
ercises be given to maintain motion at the shoulder joint and increase the 


strength of the shoulder girdle muscles. 
Contractures Usually contractures occur as a result of placing the 
stump on pillows, muscle imbalance, faulty posture, prolonged sitting or plaster 


casts. 

Hip flexion contractures usually occur from placing the stump on a pil- 
low while lying in bed or from prolonged sitting in a wheel chair while 
waiting for the prosthesis. Muscle imbalance between flexor and extensors 
of the hip may produce contractures. 

Hip abduction contractures result from faulty posture while in bed and 
muscle imbalance. They may also occur as a result of traction which is 
applied without fixation of the hips while in the abducted position. The 
amputee with an abduction contracture cannot be taught to walk correctly, 
as he tends to swing his artificial leg sideways, keeping his knees extended. 

Knee flexion contractures occur most frequently as a result of lying in 
bed with the knees flexed or of sitting too long in a wheel chair. 

Shoulder contractures occur if the amputee is not instructed to move the 
stump. With the loss of the hand, the amputee has no reason to move the 
arm and carries it in an empty sleeve or in a sling. The result is often a 
limitation of motion at the shoulder joint. 
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Exercises for Amputation Stumps. — The exercise programs which have 
been recommended in recent years originated in Army and Navy Hospitals. 
In these amputation centers there were sufficient personnel and special equip- 
ment to carry on an intensive personalized program over a long period of 
time for young men with amputations resulting from trauma. Most of cur 
civilian hospitals do not have the personnel, equipment or sufficient time to 
conduct this ideal program, which, in many instances, is net suitable for 
amputees in the upper age groups with diabetes, arteriosclerosis and cardiac 
disease. It would seem, therefore, that the civilian program of exercises must 
be easy to perform and not require extensive special equipment or the services 
of a therapist. 

The following exercises are suggested for maintaining the range of 
motion at the joints, increasing the strength of the muscles in the stump 
and stretching contractures. 

Apparatus Exercises. — One of the best single pieces of equipment for 
exercising the stump to obtain motion, increase strength and stretch con- 
tractures was devised by Mennell during World War I. It consists of a 
wooden table with two parallel slits 6 inches wide and 18 inches long cut 
out of the lower half of the table top. The patient’s pelvis is fixed to the 
table by a strap; a harness is placed over the end of the stump and passed 
through the slots in the table, and weights are attached to the ends of the 
harness. The flexor muscles of the hip joint are strengthened by raising the 
weights. Hip flexor contractures are stretched by increasing the weights on 
the harness and flexing the thigh of the unaffected extremity. 

Other exercises requiring special equipment are the following: 


Exercise 1. — Purpose: To strengthen the adductors of the hip in an above knee am- 
putation. 

Position: Lie on the floor on the side of the amputation. Place the normal ex- 
tremity on a stool so that the legs are 8 to 10 inches apart. 

Instructions: Raise the stump as far as possible off the floor. 

(Repeat ten times.) 

Exercise 2. — Purpose: To strengthen the hip extensors in above knee amputation. 

Position: Patient lies over the edge of a table with the foot of the normal extremity 
on the floor. 

Instructions: Extend the stump. q 
(Repeat ten times.) 


-xercises using pulleys, cuffs and weights can be devised to increase range 
of motion and strength for above and below the elbow and above and below 


the knee.’ 

Assistive Exercises. -- The assistive exercises help the patient in making 
a movement and are useful in stretching contractures. It is important to 
remember that contracted muscles are often stronger than the decalcified 
bones of the aged, and fractures have been known to occur as a result of 
too vigorous assistive and resistive exercises. 


Exercise 1. — Purpose: To stretch hip flexion contractures. 

Position: Patient lies in supine position on a table, normal leg flexed on the thigh 
and the thigh on the abdomen and the stump resting on the table. The therapist stands 
at end of the table facing the patient with one hand on his knee and the other hand 
on the stump. 

Instructions: Press down on the stump to increase hip extension and forward on 
the normal extremity to hold the pelvis and spine flat on the table. 

(Repeat ten times.) 
Exercise 2. — Purpose: To stretch hip flexion contractures. 
Position: The patient is in supine position on a table with the normal extremity 


3. United States: Individual Exercises for Lower Extremity Amputees Ward Dept. Pamphlet, No. 
8-10, August, 1946. Brunnstrom, Signe: Physical Therapy in Aftercare of Amputations of Lower Extrem 
ity, U. S. Nav. M. Bull. 43:634 (Oct.) 1944. 
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flexed at the knee and resting on the table; his pelvis is fixed to the table by a strap. 
The therapist stands on the side of the amputation with one hand on the stump and the 
other hand on the anterior crest of the ilium. 
Instructions: Press down with both hands and hold for five seconds. 
(Repeat ten times.) 


Single Action Exercises The best results are most often obtained from 
the exercises performed by the amputee without the benefit of special ap- 
paratus or the assistance of others. The following exercises are suggested 
to maintain or increase range of motion and strength. They should be per- 
formed several times a day. 

Exercise 1. — Purpose: To stretch hip flexor muscles. 

Position: Supine with flexed normal leg held close to chest. 

Instructions: Raise the stump and then push the stump down on the table. Hold 
for five seconds. 

(Repeat ten times.) 

Exercise 2. Purpose: To stretch back and leg muscles. 

Position: Sitting with legs extended arms resting on thighs. 

Instructions: Reach forward and touch the toes. Keep the knee extended. Hold 
the position for five seconds. 

(Repeat ten times.) 

Exercise 3. Purpose: To strengthen abdominal muscles. 

Position: The patient is supine, hands on chest 

Instructions: Raise the head and then the shoulders about eight inches from the bed. 

(Repeat ten times.) 

Exerctse 4 Purpose: To stretch hip flexion contractures. 

Position: The patient is prone with hands flat on mat under shoulders. 

Instructions: Extend the arms and push the trunk off the mat. Keep the pelvis 
and stump flat on the mat. 

(Repeat ten times.) 

Exercise 5. — Purpose: To strengthen hip extensors and straighten the spine. 

Position: The patient kneels on the normal leg with trunk inclined forward, arms 
overhead and resting on the floor. 

Instructions: Raise the stump backward and upward as far as possible. 

(Repeat ten times.) 


Gravity Exercise. One of the best methods of stretching contractures is 
to place the body in a position so as to utilize the force of gravity or the 
weight of the body. 

Exercise 1. — Purpose: To stretch hip and knee flexion contractures. 

Position: The patient lies in the prone position on a firm bed or mat with a pillow 


under the thigh. 
Instructions: Assume this position as long as possible, several times a day. 


Crutch Walking for Amputees 


The amputee cannot be expected to use crutches unless he is fitted with 
the proper crutches and accessories, has sufficient strength in the muscle 
groups necessary for crutch walking and receives instruction in how to stand, 
balance and walk. . 

Selection of Crutches Underarm crutches with double uprights and 
hand bars are the most commonly used crutches today. Since it is not always 
evident at once how long a pair of crutches should be and just where the 
hand bars should be placed, it is best to begin with a pair of extension 
crutches. These crutches can be adjusted to meet the needs of the subject. 

Each shoulder piece should have a rubber cover over it to prevent the 
pressure of the hard wood in the axillary spaces. A rubber tip should al- 
ways cover the base of each crutch to prevent slipping. The small, thin 
crutch tips should never be used, as they do not make good contact with the 


ground. The 1!2 inch suction tips are the best, as they will remain in con- 
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tact with the ground no matter at what angle the crutch is placed. There 
are numerous methods recommended for measuring the patient for crutches. 
A good rule is to measure the length from axilla to heel and add 4 inches. 
The handle bar should be placed so that the patient has a 30 degree angle 
at the elbow. As the patient becomes accustomed to his crutches, the height 
of the crutches, as well as the hand pieces, may be changed to suit his in- 
dividual needs. 

If the patient is not fitted with a prosthesis and will need crutches the 
rest of his life, the extension crutches should be replaced with the standard 
type of crutches made from oak or hickory. Women should have several 
pairs of different colored crutches painted gray or black to harmonize with 
their dresses. 

Muscular Demands of Crutch Walking. — The five muscle groups needed 
particularly for manipulation of crutches are, in order of importance: 

1. Flexors of the arms, io move the crutches forward. 

2. Extensors of the forearms, to hold the elbows stiff, so that they do not buckle 
when the weight of the body is placed on the hands and when the body weight is raised 
from the floor. 

3. Fingers and thumb flexors, to permit grasping the crutches. 

4. Dorsiflexors of the wrists, to keep the hands in the correct position on the hand 
pieces. 

5. Shoulder girdle depressors and downward rotators, to support the body by 
means of the crutches when it leaves the floor. 

The demands of crutch walking are heavy, and one cannot give a patient 
a pair of crutches and expect him to walk. Crutch walking requires instruc- 
tion in the fundamentals before the first attempts at performance. 

Standing With Crutches. — When the patient has sufficient strength in his 
unaffected leg and arms, he must get the feel of crutches under his arms 
in a standing position. He is placed against the bed or wall in a standing’ 
position with his crutches under his arms. 

The correct crutch stance is a position in which the head is up straight 
and tall and the pelvis is held as much as possible over the feet. The crutches 
are placed about 4 inches in front of the patient and about 4 inches to each 
side, allowing a large base from which to work. The subject takes his weight 
mainly on his hands. The elbows are slightly bent. The shoulders are down 
and not hunched, and the crutches just clear the armpits so that a minimum 
of weight is taken by the shoulders. The crutches lean against the ribs 
and are grasped there by the muscles that draw the arms toward the body. 
When the patient is standing erect he has three points of support. 

Crutch Gaits. — There are nine standard crutch gaits, but only four of 
these, the tripod crutch gaits, can be used with only one extremity. The 
patient must first learn the tripod alternate crutch gait. 

Crutch-foot sequences: 

(1) move right crutch forward 3 inches. 

(2) move left crutch forward 3 inches. 

(3) draw the body forward 3 inches. 

When the patient has learned to propel the body forward by the tripod 
alternate gait, he is then taught the tripod simultaneous crutch gait. 

Crutch-foot sequences: 

(1) move both crutches forward 3 inches. 

(2) drag the body forward. 

The tripod simultaneous gait differs from the tripod alternate gait in that 
the two crutches are placed on the floor at once. The body is jerked, dragged 
or slid along the floor, and the crutches are lifted once more. It is a sort 
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of rocking backward and forward between crutches and feet. The tripod 
gaits are slow, labored gaits which precede the swinging gaits. 

The patient is now taught the swinging-to crutch gait which consists of 
placing the two crutches simultaneously in front of the body, bearing down 
on the crutches and lifting the body so that it moves up to the crutches and 
immediately lifting both crutches and place them on the floor ahead. 

Crutch-foot sequences: 

(1) both crutches move forward. 

2) lift and swing body to crutches. 

Che crutch gait best adapted for the amputee is the swinging-through crutch 
gait. It is a difficult gait because the subject must lift both crutches by 
rocking backward, straighten his arms, raise his body and swing it forward 
through his crutches. Our experience indicates that if a person with a 
midthigh amputation cannot learn this crutch gait, he cannot learn to use 
an artificial leg. If, however, the amputee follows the procedures outlined 
and acquires the strength, flexibility, balance and control of the crutches 
and is taught the tripod crutch gaits and swinging-to crutch gait, he should 
be able to learn the swinging-through crutch gait. 

Crutch-foot sequences: 

(1) both crutches move forward. 

(2) lift and swing body beyond the crutches. 

When the patient is able to perform this gait the following sequence will be 
observed : 

1. He raises the crutches and replaces them forward. 

2. He pushes down on crutches, siraightens the elbows and raises the body weight 
off the floor and swings the leg between the crutches. 

3. The crutches move forward with body swing and the heel strikes the floor in 
front of the crutches. The body and leg are in front of the crutches. 

4. He rolls the pelvis forward and the momentum brings the trunk and crutches 
to the erect position. 

Keeping the hips forward with the back arched is essential for a smooth 
and graceful swinging-through gait. 


Prosthetic Appliances 


When primitive man lost a natural prop, he made his artificial leg from 
the fork of a tree which could be casily fashioned to support the shoulders 
as a crutch, or the knee as a peg leg. The few types which have come down 
from antiquity, pictured on Mosaic garments and Roman vases, are of this 
type. 

War has always been the great Amputator-in-Chief and interest in pros- 
thetic appliances has arisen with each new war. In the Battle of Waterloo, 
the Marquis of Anglesey lost a leg, and he had an artificial one made fon 
him. The Anglesey leg was the forerunner of the type of leg generally 
known as the American leg. The Civil War put new life into the artificial 
limb business and led to further improvements. Between 1845 and 1895, 
there were 249 patents issued for artificial legs and arms. In World War 1, 
when the warring countries of Europe needed prosthetic appliances for their 
amputees, the so-called “American leg’’ was used, and several American limb 
makers established factories in European countries. When America en- 
tered the war, in 1917, the limb makers in this country were able to produce 
a thousand limbs a month for the needs of the Army, in addition to those 
needed by civilians. 


The greatest development of artificial appliances came as a result of 
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World War II under the direction of a Committee on Artificial Limbs.4 Re- 
search projects, sponsored by this committee, developed many improvements 
in mechanical arms, and electrically operated hands were designed, construct- 
ed and tested. The cineplastic artificial hand was given promise of improved 
function for certain amputees. Cosmetic hand coverings have been improved. 

The outstanding need for a normally acting artificial leg was the con- 
struction of a knee lock which could automatically lock and disengage in the 
walking cycle. Mechanical and hydraulic knee lock mechanisms have been 
constructed and are being tested. One of the best developments in the 
artificial leg was the “suction socket” which, if it can be worn by an amputee, 
has proved very satisfactory. If the stump is very short, the suction socket 
will not be satisfactory unless it is attachetl to a pelvic belt with a hip joint. 
The stump must also be free of indentations and scar tissues and not too 
bony or conical. Fleshy stumps are most desirable. Circulatory changes in 
the stumps are a contraindication for the use of a suction socket. Special 
schools were conducted in ten sections of the United States to instruct limb 
manufacturers in the fitting of the suction socket. Only those limb makers 
who passed the course have been certified by the Committee on Artificial 
Limbs to produce these suction sockets. 

The majority of the research projects on artificial appliances were con- 
ducted in engineering laboratories. The value of these new prostheses can 
be ascertained only when they have been tested by a large number of am- 
putees, under the supervision of physicians and surgeons. 

Materials Used in Prosthesis. — When the amputee is ready for his pros- 
thesis and is referred to the limb maker, he will be confronted by many prob- 
lems. Every limb maker has his preference for the material to be used in 
constructing the limb and the special devices that are necessary. Regardless 
of what the limb maker tells the amputee, the most important factors are 
the proper fitting of the limb and teaching the use of the appliance and its 
limitations. 

The great majority of modern artificial limbs are made of wood, metal, 
feather, fiber or plastic material. 

Wood: The common type of artificial limbs are made from well sea 
soned willow wood. Bass wood is also used by some limb makers. Willow 
and bass wood are chosen because they are light, clean, strong and odorless. 
The thickness; strength and weight of these woods are readily adaptable 
to the functional needs of the individual patient. Wood is less flexible but 
more flexible than metal and is relatively impervious to weather and to cor- 
rosion by perspiration or chemicals. Wood is the material to be chosen for 
the heavy man doing manual labor. . 

Metal: In 1913 an aeronautical engineer who lost a leg in an airplane 
accident constructed a duralumin limb. The metal limb was so much lighter 
than the wooden limb, that the British and Canadian soldiers who had lost 
a limb, were furnished with metal prostheses. In the United States the vet- 
eran may select a wooden or metal limb. In England or Canada they are 
all made of metal. Over 50,000 metal legs have been produced and are being 
successfully used in the United States. 

The disadvantages of the metal limb are that dents are hard to remove, 
they have a tendency to make a noise and repairs require special skill and 
equipment. 

Leather: An earlier type of artificial leg developed in France used 
molded leather for the stump socket, supported by wooden battens or metal 
framework. The buckets for thigh or leg are made of molded leather which 


4. Terminal Research Report on Artificial Limbs: Committee on Artificial Limbs, National Research 


Council, Washington, D. C., 1947. 
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are laced up the front of the stump. They can be adjusted as the stump 
shrinks. 

The advantage claimed for the leather socket is that it is formed from a 
cast taken over the shape of the stump and can be adjusted or laced together 
to compensate for stump shrinkage. Leather sockets are made with solid, 
adjustable and soft cushions which consist of foam rubber placed inside of 
soles and covered with soft horse leather. They are very comfortable and 
retain their shape very well. Celastic is now used as a reenforcement in the 
shell of the socket to hold its shape and is not affected by water or per- 
spiration. 

Fiber: This material is essentially paper that is chemically treated and 
vulcanized into sheets. The typesof fiber used for artificial limbs is especially 
prepared. It is light, extremely flexible and will not dent. It permits the 
sockets to be taken in or out and allows some repairs. It is no lighter than 
wood or metal and its durability and resistance to shock, dampness and cor- 
rosion are not good. ‘The United States Army supplied temporary prosthesis 
made of fiber. 

Plastics: The construction of artificial arms and legs from plastic mate- 
rial is now being developed. It is still in the development stage, and plastic 
limbs cannot at this time be considered as having any advantages over wood 


or metal limbs. 

Construction of <Irtificial Legs There are three parts to a prosthesis 
for a thigh amputation; the thigh socket, the shin piece and the foot. Each 
segment of the artificial limb is attached to the adjoining segment in a way 
to give freedom of movements. Either suspenders over the shoulders, a 


pelvic band or a suction socket are used to hold the limb in place. 

Che leg, or lower limb, appliance is much simpler to make. The conical 
head of the tibia is fitted snugly in the upper part of the shin piece, which 
is held in place by a leather corset laced about the thigh and attached to 
the shin piece by two side pieces of steel joined at the knee. 

The foot adjustment and construction and the fitting of the socket are 
the most important items in the construction of the limb. The construction 
of the foot has improved a great deal in the last ten years. At present the 
foot is usually made of willow wood up to the ball of the foot. At this point, 
felt is inserted to the instep and extends to the end of the toes. The entire 
sole of the foot is carved with a 3¢ inch thickness of a very fine grain sponge 
rubber, and this is generally covered with leather. This gives a good sup- 
port and a soft contact with the walking surface. 

Construction of Artificial -Irms. The function of the lower extremity is 
weight bearing, and it can be reproduced by a prosthesis. The function of 
the upper extremity, which is chiefly prehension and tactile sensation, can- 
not be replaced by an artificial appliance. Thus it is more difficult to reha- 
bilitate an arm amputee. No artificial hand has been constructed which can 
duplicate the movements of the fingers and thumb of the normal hand. There 
are thirty-four muscles used to produce the hundreds of motions of the hand 
and fingers which may be made separately or in combinations when the brain 
commands. When limb makers attempt to produce a few of these move- 
ments, the appliance hecomes so complicated and needs so much attention 
that it is of little value. 

The construction, attachments and methods of moving an artificial arm 
depends on the location of the amputation, the personality of the amputee, 
his education and social background and the use he desires to make of the 
appliance. These factors must be considered before prescribing the type of 
prosthetic appliance to be purchased. 
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The dress arm is generally recommended for an amputation of one arm 
above the elbow. This type of arm is used for appearance, as it fills the 
empty sleeve and its weight prevents the elevation of the shoulder. The 
dress arm is made of wood or of a plastic material which is shaped to re- 
semble the natural arm. It is attached to a shoulder cap which is held in 
place by a strap passing around the chest and under the opposite arm. It 
has an elbow joint to make it rigid, or it can be made to swing freely. The 
hand can be made of wood, plastic or felt but is usually made of rubber, and 
the fingers contain wire which allows them to be raised in any position de- 
sirable. The dress arm for forearm amputations is attached to a cuff above 
the upper arm. 

In many dress arms the rubber hand may be replaced by mechanical 
hands. There are several types of mechanical hand appliances which may 
be selected. The simplest type for a single below the elbow amputation 
consists of a fixed appliance to which various specific tools required by the 
worker can be applied. The Bowler Hook and the Hosmer arm are of this 
type. 

The split utility hooks give the greatest range of activity. The hook 
has two curved arms hinged at the base and attached to an artificial arm at 
the wrist joint. The hook is attached to a strap which crosses the back 
and encircles the normal shoulder. When the shoulder is moved the hook 
opens, and it is closed by rubber bands placed around the arms of the hook. 
The gripping power depends on the strength of the rubber bands. The hook 
is very strongly made and can be used for grasping objects or, when the 
hooks are closed, to lift, pull and push. There are a wide variety of these 
hooks designed for many purposes. 

Great progress has been made in the use of the utility hooks in ampu- 
tations above the elbow. Locking devices to hold the elbow joint in desired 
positions have been developed. Bilateral above the elbow amputees of World 
War II are using these appliances and are able to dress themselves, shave, 
eat, button their shirts and drive a car. Controls of the cable and housing 
type employed by plane manufacturers are used with about one-fifth the effort 
used in the old leather control cord. 

The unilateral arm amputee should be provided with a utility hook which 
can replace the dress hand when necessary, such as in washing, dressing 
and eating. Special devices, such as nail holders, hand brushes, eating uten- 
sils, pliers and screwdriver holders, are now made for use with utility hooks. 
Most artificial hands in which the fingers open and close are manipulated 
in the same manner in which the hooks are operated. In cinepkasty, an arti- 
ficial hand or utility hook is manipulated by the muscles that remain in the 
amputation stump. 

The Krukenberg operation retains tactile sensation in the stump and 
should be considered in bilateral forearm amputations in the blind, as it makes 
it possible for the amputee to read Praille. 

Care of the Prosthesis. — Weeping the inside of the stump socket and out- 
side surfaces clean and oiling all moving parts are the two essential factors 
in the care of the prosthesis. The inside of the stump socket should be 
washed frequently to ensure cleanliness. When the limb is delivered, all 
moving metal joints are lubricated, and the amputee should occasionally 
place a few drops of oil on all moving parts. A dry joint wears rapidly, 
becomes loose and rattles. A little attention to these items will reduce 
the cost of repairs, maintain the efficiency of the limb and lengthen its period 
of usefulness. 

The Temporary Prosthesis: The advantages claimed for the temporary 
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prosthesis are that it shrinks and hardens the stump, familiarizes the am- 
putee with an artificial appliance and makes it possible for him to discard 
crutches. Many surgeons claim, however, that a correctly applied shrinker 
is more effective in shrinking the stump and the temporary prosthesis does 
not meet the mechanical problem of alinement. Learning to walk on an 
appliance which has no joints or foot attachment produces habits of walking 
which are hard to overcome when the permanent artificial leg is obtained. 

There does not seem to be any advantage in providing a temporary pros- 
thesis for an amputee who has lost one leg if a permanent artificial leg can 
be obtained in a relatively short time. ‘There are, however, reasons other 
than those mentioned why a peg leg may contribute to the rehabilitation 
and well-being of an amputee. If a person with a thigh amputation cannot 
use the swing-through crutch gait (placing both crutches on the ground and 
swinging the normal leg in front of the crutches, balance on the normal leg 
and repeat the movement) he is not likely to be able to walk with a perma- 
nent artificial leg. This is a test which has been found useful in advising 
amputees on the advisability of purchasing a permanent prosthesis. It, may, 
however, be possible for these persons te use a peg leg in performing many 
ambulatory activities, as it is easier to walk on a peg leg, which has no mov- 
able joints. 

It usually takes from three to six montis to obtain a permanent artificial 
leg. During this period bilateral amputees are forced to remain in a wheel- 
chair and often flexion contractures develop. There are two methods of 
using peg legs to overcome this handicap: 1. A peg leg can be fitted to one 
leg, and with the aid of crutches, the amputee may become ambulatory. 
2. The use of two short ischial bearing peg legs can be fitted to a bilateral 
thigh amputee. These short legs make it possible for the amputee to become 


ambulatory, and their use is valuable in teaching balance, control of the hip 
joint and strengthening of the thigh muscles. 

Amputees who like to go swimming often find it impossible to hop long 
distances to reach the water. A peg leg is a useful appliance for such occa- 
sions as it is easily attached, light in weight, inexpensive and not easily 


damaged. 

Prosthetic Appliances for Children The problems which arise in relation 
to prosthetic appliances for children are the results of the parents’ desire to 
hide the deformity. 

It is generally agreed that artificial legs for children should be obtained 
just as soon as possible. There is no unanimity of opinion as to when pros- 
thetic appliances should be made for children with arm amputations. 

The compensatory adaptability of children who have a congenital loss 
of both arms is tremendous. They will learn to use their stumps, in com- 
bination with their teeth, head, neck, axilla, knees and toes, to perform prac- 
tically all the functions essential for daily living. The child who has lost one 
upper extremity will acquire this ability with great ease. If a prosthesis 
is fitted early in childhood these skills are not learned and the normal growth 
and development of the brain and neuromuscular system is retarded. It 
would seem advisable, therefore, to urge parents to postpone fitting their child 
with an artificial arm to hide a deformity because of the greater benefits 
derived from the free use of the stumps. 

It is usually around 12 vears of age that children develop an acute aware- 
ness of their missing part and express a desire for an appliance to fill up 
their empty sleeve. 

In bilateral amputations it is often desirable to fit a leather cuff which is 
furnished with leather pockets. A comb, tooth brush, fork or spoon or ad- 
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justable pencil holder can be inserted in the pocket. They can insert the 
object into the leather packet with their mouth or use their knees to hold 
the object to be pushed in the appliance. 


Training in the Use of Artificial Limbs 


Artificial Arms. — The methods used in teaching the arm amputee how to 
use his appliance are entirely different from those used in training the leg 
amputee. No body weight is carried in the operation of an arm appliance, 
whereas in the use of a leg the entire weight of the body is placed on the 
device at every other step. If the socket fits comfortably, the harness sits 
snugly in the correct position on the body, the armpit loops which operate 
the control cords are padded properly with some soft material to avoid skin 
abrasions and the arm hangs properly, the primary successful steps have been 
accomplished. 

All arm amputees should be furnished with the utility and lock type of 
mechanical hook, a good mechanical hand and a cosmetic skin dress hand. 

A mechanical hook is much more useful than any mechanical hand, as 
the hook slips more readily into pockets and crevices than the hand, which 
is rather clumsy to manipulate. Every arm amputee should have a hand 
brush which inserts into the wrist connector. This device makes it possible 
for him to perform the most difficult job for a one-handed person, that is, to 
wash the good hand. 

All leather and wooden sockets require the use of stump socks, which 
should be changed daily. Plastic sockets do not require the use of stump 
socks. The hooks should be washed carefully after handling food or other 
objects which would soil them. If this rule is followed the arm amputee 
will overcome his objections to eating food which comes in direct contact 
with the hooks. 

The operation of a prosthetic arm is controlled by leather or rawhide 
cords or the flexible steel cable, which is a recent development. The leather 
control cords have been most durable, as the rawhide cord becomes brittle 
and breaks easily. The flexible steel cable has given considerable trouble 
because of single strands of the cable breaking and preventing the cable from 
moving in the housing. The advantages of the steel cable is that it operates 
with about one-third the pull on the part of the amputee. 

The mechanical hook or hand is controlled by a cord which runs through 
a housing and is looped around the opposite shoulder. A slight forward 
movement of the shoulder or extension of the stump will cause the control 
cable to shorten and operate the device. It is necessary only to relax the 
shoulder or the stump to close the device. On many of the new types of arms 
(such as the Northrop and Hosner) the mechanical elbow lock is furnished. 
This lock operates so that one pull will lock the elbow and the next pull will 
unlock it. 

In order to operate an artificial arm properly it is necessary to maintain 
the normal range of motion at the joint and increase the strength of the 
muscles. The artificial arm will seem heavy and cumbersome and difficult 
to operate, but with practice and patience the operation of the hand and 
hook will become as automatic as opening and closing the natural hand. Some 
companies have developed as many as sixty special devices to be used in 
conjunction with the artificial arm. 

Arm amputees can usually be fitted with an appliance from two to three 
months after the amputation. During this period of waiting it is necessary 
that the amputee be given exercises to maintain the range of motion at the 
joints and increase the strength of the muscles. 
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Artificial Legs. — The ability to walk on an artificial leg depends upon the 
amputee’s age, skill in balancing, strength, daring, site of the amputation and 
length of the stump. It is, therefore, impossible to expect all amputees to 
walk in a similar manner. 

No amputee can be expected to walk properly if the prosthesis is not 
properly made and fitted. The most frequent cause of difficulty is a poorly 
fitted socket. The stump shrinks rapidly during the first weeks of walking, 
which often results in the stump sinking too deeply into the socket. This 
brings the skin into contact with the sides of the prosthesis, producing skin 
irritation and open sores. The amputee is often told he must expect to suffer 
until the stump hardens. There is no more reason to expect an artificial leg 
to rub blisters on a stump than for a properly fitted shoe. 

It is important to have the socket checked regularly during the first few 
months to compensate for this shrinkage. It pays the amputee to have the 
socket relined and to use one stump sock rather than to use five socks to 
compensate for the shrinkage. The extra socks cause the stump to remain 
tender because of the increased heating of the tissues. 

Poor foot adjustments will cause poor walking habits and friction on 
the skin. The chief difficulty with the prosthesis in over 500 amputations 
in our clinic has been a stiff toe bumper or a stiff heel rubber. Foot adjust- 
ments must be inspected very closely when the amputee has difficulty in 
learning to use his prosthesis. 

The principal difficulty the above knee amputee has in learning to walk 
properly is in preventing the knee from flexing on weight bearing. The 
knee joint of the artificial leg is set slightly in hyperextension, and the am- 
putee must learn to extend the stump and hold it in hyperextension when 
bearing the body weight. There is no artificial leg that is made which allows 
the above knee amputee to carry his body weight with a flexed knee. Every 
time the heel hits the ground the knee must be pushd back in hyperextension. 
This walking movement is similar to that of a patient with poliomyelitis who 
has a weak quadriceps muscle. The procedures which we have found suc- 
cessful in teaching the amputee to use his artificial leg are the following. 

Balance Exercises Balance is the most important factor in the primary 
stage of learning to use artificial limbs. Walking has been described as 
losing balance and regaining balance. PBefore walking is attempted, it is 
necessary for the amputee to learn to balance so that he can shift his weight 
from one limb to the other. This is essential for the unilateral as well as 
for the bilateral amputee. 

Balancing can best be taught by having the amputee standing in paralle! 
bars facing a mirror and performing the following exercises: 


Position Grasp the parallel bars; stand erect with shoulders back and the weight 
distributed equally on both legs 
Exercise Lean to the left. Lean to the right. Return to position 


In performing these movements it will be found that the amputee has 
been grasping the bars with all his strength. 


The next procedures are to have him perform the movements with 


1. Less tension in the hand grips 

2. Touching the bars with his fingers. 

Using only the left hand to touch the left bar. 
Using only the right hand to touch the right bar. 
No hands touching the bars 


tn tw 


Leg-Raising Exercises The next procedure in teaching the patient is to 


have him raise the legs. 


, 
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Position. — Grasp the parallel bars; stand erect with shoulders back and 
the weight distributed equally on both legs. 


Exercise 1, — Raise the normal leg slowly from the floor by flexing the hip and knee 


and lower it slowly down to the floor. 
Exercise 2. Raise the stump, which will raise the prosthesis, in the same manner 


and lower it down to the floor. 

To raise and lower the foot too quickly will produce a noticeable limp 
in the use of the artificial leg. 

The stump must be raised with the same parallel action as the good leg. 
This is the only way the foot and toe of the appliance can be made to clear 
the floor in taking actual forward steps. This also applies to those with 
bilateral amputations. 

In using the crutches the stump has had no function to perform. It is 
necessary now to use the stump in raising the prosthesis and timing the 
movement so that the knee joint action of the artificial leg will be utilized. 

Walking Exercises. — After the amputee is able to balance and raise and 
lower his legs in the stationary position, short steps should be tried. 


Position. — Grasp the parallel bars, stand erect with shoulders back and the weight 


distributed equally on both feet. 
Exercise 1. — Move the arm forward (on side of normal leg) about 10 inches and re- 


grasp the bar. 
Exercise 2, — The stump is flexed which will raise the prosthesis and the knee will flex. 


The amount of flexion at the hip should be just high enough so that the foot does not 


touch the floor. 
Exercise 3. — The heel of the foot is then placed on the floor a short step (above 10 


inches) in front of the other foot. 
Exercise 4. — As soon as the heel touches the floor, the stump is extended and held 


firmly back against the socket of the limb. This holds the knee in hyperextension and 
prevents the knee from flexing when the body weight is placed on the limb. 

Exercise 5. — The other arm moves forward about 10 inches and regrasps the bar. 

Exercise 6. — With the stump holding the knee in hyperextension and the body weight 
resting on the artificial leg, the normal leg is brought forward about 10 inches. 

As the subject performs the movements of the arms and hands as he 
walks forward in the parallel bars the following points must be noted: 

1. Be sure that at every step the foot is placed the same distance 
ahead of the other foot so that there will be no limp from uneven steps. 

2. One of the most frequent mistakes made in training the above the 
knee amputee (exercise 2) is allowing him to take a rather long step, and 
before the weight is transferred on the artificial limb, the foot goes to the 
extreme end of the step and then drops back 4 to 6 inches before it is placed 
on the floor. In some cases this may be caused by a very free action knee 
and may have to be controlled by a friction knee joint. The friction knee 
will prevent the foot from dropping back too quickly. The heel must be 
placed on the floor when the foot reaches the end of the forward movement. 

5. The steps must be very short in the beginning. When the amputee 
acquires the coordination and rhythm of walking and learns how to change 
his weight from the normal to the artificial leg, he can gradually increase the 
length of his stride. 

4. At no time should the amputee be allowed to use crutches in learning 
to balance on the limbs or in taking steps. The amputee should remain in 
the parallel bars until he acquires the proper pattern of walking. 

5. Do not allow the amputee to walk until fatigued. Have him sit 
down and arise from a chair at frequent intervals. This will help in acquir- 
ing balance and confidence. Five minutes is considered sufficient for the 
first work period, followed by ten minute rest periods. The walking periods 
should be gradually increased and the rest periods decreased. 
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keeping this in mind it will give some idea of the difficulties the bilateral 
erect, the eyes not looking at the floor but directly ahead, 

7. In bilateral above knee amputations the same procedures are fol- 
lowed, except it has been found best to keep one knee locked in starting the 
training. 

It must be remembered that to the bilateral above knee amputee on 
artificial legs it is similar to being on a pair of stilts with knee joints. By 
keeping this in mind it will give some idea of the difficulties the bilateral 
amputee must overcome in learning to walk. Very few men learn to use 
full length legs, as they are top heavy on their first trial and get discouraged. 
It has been found best to start the bilateral above knee amputee on “stub- 
bies.” These are short legs with restricted knee movements and very short 
shins and thighs. As the amputee learns to use these short legs they can 
be gradually increased in height. 

8. In below knee amputations the same procedures are followed in 
acquiring balance. The walking procedures are much simpler to teach be- 
cause the amputee has control of his knee joints. The principal factor to 
emphasize is bending the knees at each step. The legs should be brought 
forward in a straight walking stride with the knees flexed. The body weight 
should be carried with the knee flexed and not with the knee in hyperex- 
tension. 

Walking With Canes When the amputee has learned to walk correctly 
in the parallel bars he should be given a pair of canes. The method of 
walking is the same except that he grasps the canes instead of the bars. 
The method of walking is as follows: 

1: Place the cane forward (on side of normal leg) about 10 inches. 
Step 2: Move the artificial leg forward about 10 inches. 

3: Place the other cane forward 

Step 4: Move the normal leg forward. 

This four point gait is not a normal method of walking, but the amputee 
has always three points of support on the floor. It prepares him for the 
next procedure, which is the normal reciprocal method of walking. 

Step 1: Place the cane forward with the opposite foot. 

Step 2: Then follow with the other cane and foot. 

When the amputee learns to walk correctly with the two point alternate 
gait, which is the normal walking gait, then the instructor should endeavor 
to train him to walk with one cane and then without any cane. 

Elevation Activities Amputees with a unilateral above knee amputation 
can ascend the stairs on their artificial limb by raising the normal leg first. 
In descending stairs it is best to place the instep of the artificial leg even 
with the front edge of the step. The leg will then roll over and bend at the 
knee when he places the normal leg on the step below. 

Bilateral below knee amputees usually require a hand rail to ascend and 
descend stairs, while bilateral above knee amputees always require a hand 
rail. 


Conclusion 


Hlow successfully the amputee can learn to walk and perform the ac- 

tivities necessary for daily living and working depends on a properly fitted 

prosthesis and careful instruction in its use, the age and skill of the amputee, 

the length of the stump and nature of the amputation, whether unilateral or 

bilateral. 
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ADMINISTRATION OF A MEDICAL REHABILITATION 
SERVICE IN A NEUROPSYCHIATRIC HOSPITAL * 


DANIEL DANCIK, M.D. 
Chief, Physical Medicine Rehabilitation, Veterans Administration Hospital 


NORTHPORT, NEW YORK 


The aim of medical rehabilitation in a neuropsychiatric hospital is to assist 
in the restoration of the patient into a social medium. It is readily accepted that 
life without human contact and purpose is devoid of those factors which make 
for the cure or improvement of mental illness. It is the responsibility of medical 
rehabilitation to see that the neuropsychiatric patient does not sink into a state 
of apathy without a definite campaign to prevent it. To prevent such a state, 
medical rehabilitation must integrate the individual patient into a social medium 
which will supply the basic social requirements for the prevention of mental ill 
health. 

The basic concept of medical rehabilitation for neuropsychiatric patients is 
contained in the statements of a well known psychiatrist, president and psychiatrist- 
in-chief of a psychiatric hospital, who recently made the following statement: “It 
is my own personal belief that psychotherapy regardless of the form it assumes 
(and it does assume many forms) is essentially personal tutoring. Further, I be- 
lieve that sound physical medicine and psychotherapy in the form of personal 
tutoring, occupy the front ranks in the help which may be offered to the mentally 
ili Other therapies are important adjuncts but psychotherapy, in the form of per- 
sonal tutoring and sound Physical Medicine are a reliable basis for all present day 
psychiatric treatment aimed at restoring psychiatric patients to society .... If 

2 Psychiatrists will aid in the development of their patients vocationally and avoca- : 
tionally, socially, recreationally and physically, theirs will be a practical approach 
to the cure of psychiatric disabilities.” 

It is essential that a medical rehabilitation service in a neuropsychiatric hos- 
pital be under the direct supervision of a physician who is well grounded in clinical 
psychiatry and, at the same time, interested in the social and physical aspects of 
medicine. In order properly to coordinate the activities of this service, the physi- 
cian in charge of a medical rehabilitation service in a neuropsychiatric hospital 
requires the assistance of many persons, including the medical specialist, the sur- 
geon, the ward psychiatrist, the psychologist and the social service worker, as 
well as such personnel of the medical rehabilitation service as occupational thera- 
pists, manual arts therapists, corrective therapists, educational therapists and 
physical therapists. He also needs the help of persons interested in such adjunct 
therapies as recreation, music, sports and library activities. 

The majority of patients who have neuropsychiatric disorders are unques- 
tionably benefited by the prompt institution of an intensive program to prevent 
the development of resentment and overconcern about hypochondriac, delusional 
and morbid complaints. A program of this kind eliminates or reduces the oppor- 
tunity for these symptoms to become fixed. It is felt that the establishment of 
such a program and service in a neuropsychiatric hospital is advisable from the 
standpoint not only of treatment but of economy, since it provides a means for 
caring for an increased number of patients by a limited number of personnel. 

* From the Physical Medicine Rehabilitation Service, Veterans Administration Hospital, Northport, 
Long Island, New York. 

Acknowledgment is made to Dr. Louis F. Verdel, Manager, and Mr. David Fridovich, Executive 
Assistant, Physical Medicine Rehabilitation, and the Supervisors of the Physical Medicine Rehabilitation 
Service, without whose assistance, advice and enthusiasm the Physical Medicine Rehabilitation Service at 
Northport Veterans Hospital could not have attained its present high state of development. 
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At the Veterans Hospital at Northport, N. Y., the described situation is 
obtained by assigning patients to a coordinated and varied treatment program 
only after the various investigative procedures have been completed. All new 
admissions are discussed at a preliminary staff meeting, at which a tentative diag- 
nosis may be made and the type of therapy — such as electric or insulin shock 
treatment, group or individual psychotherapy, “total push” therapy and medical 
rehabilitation therapy — decided upon. A prescription is completed at once, and, 
after preliminary investigative procedures, the patient enters upon an active, 


intensive and cooperative course of therapy. 

Within twenty-four hours after their arrival at the hospital, all new patients 
on the admission service are provided with an orientation lecture by the social 
service department to allay any hostile, antagonistic or fearful reactions. The 
reason for the patients’ being in the hospital and an outline of what is to follow 
are presented. This introductory lecture is important, since the cooperation of the 
patient in an auxiliary treatment program is, in part, conditioned by his initial 


experience in the hospital. 

At Northport the program for each ward and service is planned and sched- 
uled by the physician in charge of medical rehabilitation after consultation with 
the ward psychiatrist, physician, nurse, psychiatric aide and supervisors on the 
medical rehabilitation service and other allied services. The activities included 
in the schedule vary with the interest span and mental and physical limitations 
of the patients in the group. The schedules are planned to accommodate small 
groups in each ward classified according to neuropsychiatric condition and physi- 
cal states. These groups include such special groups as the postleukotomy, insulin 
shock therapy and electric shock therapy groups, and impulsive elopers, the semi- 
infirm and the acutely and the chronically disturbed, as well as patients on the 
continued treatment and reintegrative services. 

The descriptive term “total push” has been used to describe this form of 
treatment activity. It is not claimed that the procedure will effect complete cures, 
but it is of use in aiding the adjustment of many psychotic patients who had 
previously been considered as resistant to any kind of psychiatric treatment. In 
this form of treatment almost every moment of the patient's day is taken up with 
a succession of such activities as occupational, manual arts or educational therapy 
and recreation, corrective therapy, physical therapy, sports, library and others 
under personal supervision. He is brought gradually to care for his own personal 
hygiene, to engage in physical exercise and to perform simple or advanced occu- 
pational tasks. 

Provisions 


What are the specific functions of the various branches of the medical re- 
habilitation service in the rehabilitation of patients in a neuropsychiatric hospital ? 

Physical Therapy. — This form of therapy can play a major role in the 
treatment of the geriatric neuropsychiatric patient and the patient on the con- 
tinued treatment service whose psychosis is of long duration. In many of these 
patients, as a result of their advanced state of psychosis, intercurrent and associ- 
ated disorders can develop as a result of their extreme state of catatonia, nega- 
tivism and resistiveness. Treatment for these patients in Physical Therapy should 
be preventive as well as palliative 

In addition to a main physical therapy clinic equipped to provide necessary 
physical therapy procedures and located usually in the infirmary building, as at 
Northport, other physical therapy clinics should be established on the chronic in- 
firmary and chronic regressed wards. The additional clinics will remove the dif- 
ficulties that arise in transporting these patients to a main clinic. Moreover, such 
clinics can be utilized to prevent those deformities that almost always result from 
hemiplegia and catatonia and to prevent or alleviate decubitus ulcers, wasting and 
atrophy. To this end, therapeutic exercises and proper posture in walking, stand- 
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ing sitting and lying in bed should be stressed. On a chronic regressed ward the 
regression is so extreme that the resistiveness, negativism and immobility of the 
patient will naturally lead to stasis and edema of the lower extremities with con- 
sequent breakdown of tissue. Physical therapy clinics established in buildings 
housing these patients and with facilities and personnel to administer modalities 
such as intermittent venous occlusion, actinotherapy and therapeutic exercises for 
peripheral vascular disorders can reduce the incidence of breakdown of tissue 
and of ulceration of extremities and perhaps can even reduce the number of 
patients who must be referred to the medical and surgical service for special 
treatment. Likewise, because of the extreme state of regression necessitating 
special nursing care, actinotherapy in groups can be provided daily for those 
patients who are unable to leave the ward. A peripheral vascular disease clinic 
can also be set up on a chronic infirmary ward for the geriatric patient by setting 
aside a section of the ward and using the various modalities of physical therapy 
for treatment of peripheral vascular disorders, 

A solarium (quartz or carbon arc), can be provided in a group therapy pro- n 
gram and may prove useful in preventing disorders of upper zespiratory tract for 


Fig. 1. “Lighthouse” solarium. The circular ring keeps the patient 60 
inches trom the are and prevents him from disturbing the are. 


those patients who are unable to leave the ward because of physical or mental 
conditions. At Northport it has been found that an ideal mode of ultraviolet irra- 
diation can be given with the lighthouse solarium (fig. 1). The illustrated ring 
is essential in order to prevent the psychotic patient from touching the “burner” ; 
it should be 60 inches from are. This type of solarium is suitable for the quieter, 
more cooperative and less disturbed patients who can be dealt with in groups of 
15 or 20 at one treatment session. The “shower type” of solarium (fig. 2) is 
suitable for the more disturbed patients who requires more careful supervision. 
The treatment session is of shorter duration because of the greater intensity of the 
“burner” and, therefore, ideal because of the disturbed mental condition of the 
patient. 

A hydrotherapy section, as a subsection of physical therapy, should be organ- 
ized for treating the acutely and chronically disturbed patients and should be 
staffed by experienced physical therapy aides, assuring competent treatment under 
the complete supervision of the chief of physical therapy. These aides should be 
recruited from the ranks of the psychiatric aides. After careful screening, they 
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should be trained and instructed by the physical therapy section, and the treat- 
ment, manner and technic of hydrotherapy procedures, such as the neutral wet 
pack and continuous tubs, Scotch douche and needle showers, should be under 
the complete guidance and supervision of the physical therapy section of medical 
rehabilitation. 

Manual Arts Therapy. — Manual arts therapy in a neuropsychiatric hospital 
should provide therapeutic activities of an industrial craft or trade nature at the 
provocational level, with competent male instructor-therapists who are familiar 
with the requirements of industry and who are also alert to the mental symptoms 
of neuropsychiatric patients. Activities should range from simple hand operations 
to the handling of advanced machinery. At this Veterans Administration Hos- 
pital, manual arts therapy clinics offer machine and metal work, woodwork and 
cabinet making, shoe repair, garment and upholstery work, printing and pho- 
tography, automotive repair, radio and electricity and advanced plastic work in 
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Fig “Shower type” of solarium. This type can be used for 


more disturbed patients, who must be treated individually. 


a central medical rehabilitation building. Many patients progress to this level 
of treatment after some time in the occupational therapy section. 

atients are referred directly to manual arts therapy when, after interview, 
the physician in charge of medical rehabilitation is of the opinion that the patient's 
condition ts such that he can handle power machinery, tools and equipment, accept 
instructions and adapt himself to the environment of a manual arts therapy sec- 
tion... However, when there is doubt, as when the patient demonstrates question- 
able mechanical aptitude or appears confused and out of contact, he is referred 
to the evaluation section under the supervision of occupational therapy. If his 
progress in this section is favorable, he is referred to manual arts therapy for 
further observation and treatment. 

It has been our experience that patients who appear confused, hallucinated 
and difficult to handle may become resentful and antagonistic if they are assigned 
to an occupational therapy section which is usually staffed with female therapists. 
The case history in many instances reveals some underlying hostility toward the 


. 
| 
‘Ms 
ul 
4 | le & 
SC 


PHYSICAL REHABILITATION SERVICE — DANCIK 661 


“mother figure” or “female figure.” On such occasions, in spite of other indica- 
tions, the patient is referred to the manual arts therapy section, in which, male 
therapists predominate. It has often been observed that in this situation the pa- 
tient becomes more cooperative and agreeable and in spite of his advanced 
psychosis adjusts satisfactorily in the environment of the manual arts therapy 
section. 

Another aspect of manual arts therapy which has received great attention 
is the maintenance and repair of equipment used in the neuropsychiatric hospital. 
The therapeutic aspect of this procedure is the primary consideration. This form 
of therapy, in which the patient is taught the fundamentals of repair of equip- 
ment, handling tools and the fabrication of small items of replacement parts, not 
only offers many opportunities for vocational training but will be accepted by the 
patient who would refuse to participate in such activities as arts and crafts. 

Corrective Therapy. — Corrective therapy is individually prescribed by the 
ward physician in accordance with the specific needs and ability of the patient. 
It includes exercises and activities to aid the patient in his total adjustment. Vari- 
ous clinics and gynmasium areas should be set up in various parts of the hospital 
to accommodate numerous small groups of patients. At the Northport Hospital 
the main objective of corrective therapy is resocialization and reconditioning. 

This section of medical rehabilitation at this Veterans Administration Hos- 
pital, provides numerous activities each of which is specific in nature. A remedial 
program is provided for those patients who need corrective and restrengthening 
measures for advanced physical and neurologic disabilities in cooperation with 
the physical therapy section. A reconditioning program is provided for those 
regressed patients who, as a result of inactivity, require exercises for increase of 
strength and endurance. Because of the nature of the illness of a great majority 
of the neuropsychiatric patients, resocialization activities are provided to reawaken 
the patient’s interest in his surroundings and to cooperate in group activities. 
Likewise, corrective therapy personnel are required to take an intensive interest 
in habit training for the most regressed patients and are instructed to encourage 
patients to participate in a “leadership” program which provides the patient an 
opportunity to lead small groups of patients in exercise and activity; the latter 
activity obviously encourages the patient in self reliance and self expression. For 
geriatric patients the corrective therapist provides the usual bedside exercises 
and resocialization activities for the aged and also participates in a specific pro- 
gram for the rehabilitation of patients with cardiac disease. In order to provide 
constant stimulation because of shortened interest span and concentration efforts, 
a coordinated program of activity is provided by both the corrective therapy and 
the occupational therapy sections in order to restimulate and reactivate the chronic 
regressed patients. Corrective therapists also participate in the retraining and 
reconditioning of the postleukotomy patients, the objective of which is to provide 
an activity schedule which includes reconditioning, training in alertness and co- 
ordination, resocialization, postural training, habit training and training in per- 
sonal cleanliness, retraining in former skill and training in “leadership.” 

Occupational Therapy. — The occupational therapy program in neuro- 
psychiatric hospital should be able to provide facilities for new admissions, for 
patients who are acutely ill and for those on the continued treatment service. In 
a neuropsychiatric hospital occupational therapy should also be available on the 
wards for the patients of the medical and surgical services. A large central build- 
ing devoted to medical rehabilitation should be available, as at Northport, to make 
it possible to integrate the activities of occupational therapy, manual arts therapy 
and educational therapy on a progressive and graduated scale. 

The occupational therapy section in the central medical rehabilitation build- 
ing at Northport is divided into various sections in order to obtain a separation of 
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patients according to their mental states and to secure the best treatment environ- 
ment and atmosphere. This classification and separation permit an opportunity 
to evaluate the patient’s degree of fluctuation and level of output and provide an 
equitable case load per therapist. They also provide a flexible occupational therapy 
program, which includes as treatment mediums all types of activity, from those 
involving simple processes to those necessitating more complex technics. 

~ There should be frequent conferences between the therapist and the physi- 
cian in charge of medical rehabilitation to discuss the progress of the patient and 
the adequacy of therapy. Changes in types of therapy should be carried out im- 
mediately, if possible, in order that the program be dynamic and in constant 
accord with the therapeutic needs of the individual patient. A small clinic should 
be available for the treatment of patients who have self-destructive and suicidal 
tendencies. It is best to treat these special groups of patients away from the 
environment of their own ward, since this has been found to be a more effective 
way of influencing motivation. There should also be separate clinics for patients 
receiving electric shock and insulin shock therapy, since these patients require 
individualized treatment in accordance with the progress made under these forms 
of therapy. A clinic should also be set up for the semi-infirm and geriatric 
patients. Their activity will be chiefly of the diversional or functional type. 

In order to prevent restlessness, irritability, tension, negativism and deteriora- 
tion, a program of varied activity should be set up in the building set aside for 
disturbed patients and. patients with elopement tendencies. Their activities should 
be directed from the point of view of resocialization, satisfaction and sublimation 
to reduce the overt manifestations of their symptoms. 

A special program of occupational therapy activities should be set up for 
leukotomy patients as part of their reeducation program. The treatment activities 
for these patients in occupational therapy should be correlated closely with their 
functioning intellectual level and coordinated with the subject matter of their 
work in educational therapy. This may be accomplished by means of conferences 
between the educational therapy and occupational therapy staff and volunteers 
assigned to this special program. 

It has been found that a great many patients who show definite progress in 
occupational therapy and are in better contact do not adjust or hold their highest 
level of personality, integration, socialization, concentration effort and manual 
skills on reassignment to the clinics of manual arts therapy. These patients are 
not able to meet the demands of the new environment and activities. As a result 
of this experience, an evaluation section, properly equipped, has been set up in 
the central medical rehabilitation building under the supervision of the occu- 
pational therapy department. The projects chosen are modified forms of the 
manual arts program requiring simple to complex processes in woodworking, 
nietal work, plastics and sewing. Patients in these activities are observed by the 
occupational therapist and given individual attention and encouragement in an 
attempt to improve coordination and skill and increase confidence. 

The physician in charge of medical rehabilitation, by taking into considera- 
tion the patient's clinical data and the findings of the evaluation unit, is thus 
better able to determine the therapeutic procedures and treatment modality for 
individual patients. With the establishment of this unit, much better results can 
be obtained in the reassignment of patients to the manual arts therapy clinics. 
The greatest value to accrue, however, is that the patients’ potentialities are not 
overlooked, slighted or exaggerated and they work at the highest level of which 
they are capable at the time The frustrations making for loss of security, self 
confidence and self esteem that result from pushing patients ahead of their capa- 
bilities are minimized, and the opportunity for progress to higher levels is available 
to patients at their own pace. 
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An industrial therapy program in which the patients are assigned to such 
phases of hospital industries as the laundry, dietetics, maintenance of grounds, 
etc., should be under the complete supervision of the occupational therapy section 
of the medical rehabilitation service. Hospital industries should be utilized thera- 
peutically for the benefit of the patient through work activities. 

Educational Therapy. — F-ducational therapy at the Northport Veterans Ad- 
ministration Hospital has been successfully conducted with those patients who 
prefer a passive activity; with those who refuse -to participate actively in occu- 
pational therapy, manual arts therapy or industrial therapy, and with those who 
express an interest in some particular subject, such as typing, mathematics, 
English and others. In addition to affording a wider variety of activity, it offers 
opportunity for the patient to accomplish things which he considers worth while 
and, through completion of small lesson units or complete courses, gain confidence 
in himself and in his ability to solve larger problems of adjustment. Such patients 
have attained a sense of satisfaction in accomplishment by completing successfully 
the general educational development tests, which are recognized as the equivalent } 
of a High School diploma. With reference to the latter, it has been our experi- 
ence that, despite the diagnosis of schizophrenia, which in numerous cases 
clinically demonstrates difficulties in abstraction, conceptual thinking and concen- 
tration, many patients have shown no evidence of loss of intellectual ability and 
many have successfully passed these examinations. 

Because of the necessity of retraining leukotomy patients in abstract thinking, 
an educational therapy staff, made up of trained teachers, should be assigned to 
this group. It is well known that after leukotomy the patients are generally dis- 
heveled in appearance and lackadaisical in their reactions. Their interest span is 
very short, and they often present a difficult nursing problem because of regression 
to the infantile level. The educational therapy staff at Northport attempts to 
discover an interest of the patient around which a purposeful program may be 
developed. As soon as possible, if the patient shows signs of progress, he is 
assigned to a group of two, three or four who can be trained at the same level. 
There are many activities used to stimulate participation of these patients in 
educational therapy. Many of these need to be on an elementary level. 


General 


In order to permit the physician in charge of medical rehabilitation to inter- 
view the patients assigned to the medical rehabilitation service, a large central 
medical rehabilitation building should be available to house the facilities of manual 
arts therapy, occupational therapy, educational therapy and a large gymnasium 
for use as a corrective therapy clinic and proper office space should also be avail- 
able in the same building.. Such a building permits proper integration and central 
control of all activities of a medical rehabilitation service. A system of records 
has been set up by the medical rehabilitation service at Northport which permits 
a continuity of treatment, procedures when the patient is transferred from one 
ward to another, necessitating. discontinuing the patient from one occupational 
therapy clinic and reassigning him to another for treatment. Similarly, when the 
type of treatment is changed and the patient is transferred from occupational 
therapy to manual arts therapy or educational therapy or vice versa, there re- 
mains a continuity of therapy. This helps to assure the adjustment of the patient 
to new environment and new personnel. 

At Northport the clinical psychology staff assists the medical rehabilitation 
service in the evaluation of individual patients’ capabilities and needs for specific 
rehabilitation activities. Such evaluation factors in the rehabilitation situation 
serve to improve the adjustment of patients in assigned activities and coordinate 
the experiences of rehabilitation personnel in various departments to secure a 
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more complete evaluation of the patient in the rehabilitation situation. The psy- 
chologist may participate in the medical rehabilitation admission staff which makes 
the initial assignment, at which time he confers with the physician in charge of 
medical rehabilitation and the clinical psychology department. There are regu- 
larly scheduled meetings of rehabilitation personnel under the direction of the 
physician in charge of medical rehabilitation, at which time the psychologic find- 
ings are discussed and in the light of which the patient’s behavior in the medical 
rehabilitation program is reevaluated. The psychologist also contributes to the 
formal psychologic education of rehabilitation personnel where the need is felt 
and explores medical rehabilitation activities with a view to intensifying theta- 
peutic and diagnostic activity in certain areas. He may contribute psychologic 
technics to research projects which are felt by the physician in charge of medical 
rehabilitation to be necessary for the improvement of the service. 

Finally, in order to complete the cycle of medical rehabilitation at the North- 
port Veterans Administration Hospital, the findings as to the patient’s adjustment 
in the manual arts therapy, occupational therapy or educational therapy sections 
are conveyed to the ward psychiatrist and the social service department with 
specific recommendations as to the patient’s employability and need for further 
training and/or observation in a sheltered workshop. These recommendations 
represent the opinion of the physician in charge of medical rehabilitation and 
are based on a review of the patient's clinical history and consultation with the 
personnel of the medical rehabilitation service and the clinical psychology staff. 
The information is incorporated into the final discharge of convalescent status 
report prepared by the social service department. It provides necessary addi- 
tional data for the social service worker as to employment possibilities and serves 
as a guide for the vocational rehabilitation worker. The recommendations made 
cover employability prognosis, limitations of employment, environmental situa- 
tion, further specialized training, type of position, further observation in a pro- 
tective workshop or specific activity that should be provided in a home environ- 
ment. In this way, the cycle of restoring the neuropsychiatric patient into a 
social medium adaptable to his potentialities and his degree of recovery is com- 
pleted. 

Conclusions 


This article does not intend in any way to suggest that this therapeutic 
program is superior to any other or a substitute for any other but strongly recom- 
mends the installation of a medical rehabilitation department in all neuropsychi- 
atric hospitals as an adjunctive service to the therapy of the neuropsychiatric 
patient. The emphasis is placed on the proper mode of socialization and the 
restoration of the neuropsychiatric patient to society or his adjustment to the 
milieu of the hospital. Medical rehabilitation in a neuropsychiatric hospital offers 
a therapeutic program to overcome a situation which has been aptly described 
by one writer as follows: “Nothing is more depressing than to visit a ward in 
a Neuropsychiatric Hospital and find physically able patients sitting about deterio- 
rating with nothing to do day after day but sit and look at others doing the same 
thing.” It is the goal of medical rehabilitation to keep the neuropsychiatric patient 
in motion and in continual contact with reality; to provide the activity which will 
assist all other therapeutic services of the hospital in restoring the neuropsychiatic 
patient to a social medium, and, if possible, to return him to community life in 
the best possible physical and mental condition, prepared to adjust successfully 
to social and vocational pursuits. 
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EDITORIALS. 


NOTICE TO CONGRESS MEMBERS 


Please take notice that Section 3, Chapter 1, “Dues and Assessments” 
of the By-Laws of the American Congress of Physical Medicine reads in part 
as follows: “Membership dues in the Congress shall be payable January | 
annually and shall be in such sum as the Board of Governors shall determine, 
provided that notice of the Board's determination of dues for the ensuing 
year shall be published in either the October or November issue of the 
ARCHIVES OF PHYSICAL MEDICINE. The dues so determined by the 
Board shall be net dues accruing to the Congress and shall be transmitted 
to the Congress regardless of the amount of dues that may be collected by 
a society afhliated with the Congress in accordance with any arrangement 
that may be entered into between the Congress and the affliated society for 
the collection and transmission of dues.” 

In accordance with this amendment the Board of Governors set the 


amount of dues for 1950 as Fifteen Dollars ($15.00). 


CONVENTION 
AMERICAN CONGRESS OF PHYSICAL MEDICINE 
CINCINNATI, 1949 


The twenty-seventh annual meeting was held September 6 through 10th 
at the beautiful Netherland Plaza Hotel. It will long be remembered as one 
of the most profitable educationally and enjoyable socially in the history of 
the organization. 

All of the notable features which are a mark of distinction of the Con- 
gress’ annual sessions were present. The numerous papers given at the sci- 
entific sessions were of the highest caliber and of enthusiastic interest. Many 
papers presented the latest studies and research in the microwave diathermy 
and its effect of various tissues, ultrasonics, alterations in blood flow by dif- 
ferent physical agents, isotopes, infrared radiation and numerous other sub- 
jects. The clinical aspects and the newer methods of treatment for fascial 
paralysis, peripheral vascular diseases, prevention of venous thrombosis and 
embolism, foot problems, ultraviolet erythema and many additional topics of 
general interest were given in other presentations. The symposia on hydro- 
therapy, rehabilitation and poliomyelitis were outstanding and worthy of 
special comment. The excellence of these papers, their wealth and scope of 
information and their scientific significance amply demonstrate the progress 
that has been made in the field of physical medicine. Most of the papers 
should be singled out for particular comment but this would unduly extend 
this editorial; however, an exception must be made for Dr. Elkins’ presi- 
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dential address which is printed in this issue of the ARCHIVES. The 
thoughts expressed in this article are the fruit of much labor and devotion 
in the field of education in physical medicine. It is a classic and deserves 
much study. 

The scientific exhibits attracted unusually large audiences this vear. 
They were of the highest standards. These exhibits have continued to im- 
prove through the vedas by better presentation of the latest research in 
physical medicine and of methods and means of clinical application; and by 
the greater use of patients for demonstrations. The superiority of these ex- 
hibits made the selection by the judges of the prizes a most difficult task. 
\fter much deliberation the final selections were made, a complete report 
appearing elsewhere in this issue. 

The instruction seminar was again divided into two separate groups; 
the one consisted of basic subjects including motion pictures on the func- 
tional anatomy of the upper and lower extremities, movement patterns in 
infants and children, physiologic consideration of therapeutic exercises and 
the application of electrical principles to vascular and cardiovascular prob- 
lems; the other group dealt with such diseases as cerebral palsy and multiple 
sclerosis, electrodiagnosis, muscle strength testing, development of a reha- 
bilitation center and three lectures on braces. These instruction seminars 
have proven to be most popular and sufficient cause for a large number of 
physicians and technicians to attend the meeting. The committee is to be 
commended on their ability to secure such eminent instructors who are among 
the outstanding authorities in their particular field and who contribute much 
to make these lectures so valuable. 

The technical exhibits are a most important section of the meeting both 
for the members attending the Congress convention and the commercial ex- 
hibitors. For the physiatrists, they are an opportunity to inspect and com- 
pare the latest types of apparatus and equipment and to ask pertinent ques- 
tions of the representatives of the manufacturer; and for the exhibitors it is 
an advantage to meet personally the many physicians interested in physical 
medicine who are best able to evaluate their products and to discuss with 
them their problems as they pertain to clinical practice. These exhibits are 
always mutually beneficial. 

The unqualifying success of this 1949 meeting was the result of the in- 
spiration and guidance of the officers and particularly upon the organizational 
abilities and the unusual hard work of Dr. Walter J. Zeiter, the Executive 
Director and Miss Marion G. Smith, the Executive Secretary. The members 
of the Congress and their guests are most grateful and appreciative of all the 
efforts put forth to make this convention so memorable. 


AWARDS TO SCIENTIFIC EXHIBITORS 


The Committee on Awards for Scientific Exhibitors presented through 
its Chairman, Dr. Donald L. Rose, the following awards: 

Gold Medal to Harry M. Hines, Ph.D.; William D. Paul, M.D.; A. W. 
Richardson, Ph.D.; Barbara L. Feucht, R.P.T.T., and Charles J. Imig, 
RTT. tor the exhibits, “Measurement of Blood Flow” and “Electro- 
phoretic Patterns of Blood Plasma in Rheumatoid Arthritis and Rheumatic 
lever.” 

Silver Medal to Frances A. Hellebrandt, M.D.; Emily E. Mueller, 
R.PLT.T.; Ida M. Summers, R.P.T.T.; Robert N. Eugank; Mildred F. Heap, 
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R.P.T.T., and Sara Jane Houtz, R.P.T.T., for their exhibit, “The Physiologic 
Study of the Stance Mechanics of the Lower Extremity Amputee.” 

Bronze Medal to William G. Kubicek, Ph.D., and Frederic J. Kottke, 
M.D., for their exhibit, “Cinematographic Recording of Vocal Cord Function 


Following Bulbar Poliomyelitis.” 


Honorable Mention to Major Joseph N. Schaeffer, M.C.; Captain John 
Keys, M.S.C., and M/Sgt. David Keith for the exhibit, “The Surgeon Gen- 
eral, Department of the Army Presents: Assisting Devices for Increasing 


Joint Mobility.” 


Honorable Mention to Robert W. Boyle, M.D.; Henry M. Moser, Ph.D., 
and Edna L. Prosser, B.S., for their exhibit, “Speech Rehabilitation.” 


MEDICAL NEWS 


American Congress of Physical Medicine 
Officers, 1950 
Earl C. Elkins, M.D., Rochester, Minn., Presi- 


dent. 

Arthur L. Watkins, M.D., Boston, President- 
Elect. 

Robert L. Bennett, M.D., Warm Springs, Ga., 
First Vice-President. 

Walter M. Solomon, M.D., Cleveland, Second 
Vice-President. 

William B. Snow, M.D., New York, N. Y., 
Third Vice-President. 

William D. Paul, M.D., Iowa City, Iowa, Fourth 
Vice-President. 

Howard A. Rusk, New York, N. Y., Fifth Vice- 
President. 

Richard Kovacs, M.D., New York, N. Y., Sec- 
retary. 

John S. Coulter, M.D., Chicago, Treasurer. 

Walter J. Zeiter, M.D., Cleveland, Executive Di- 
rector. 

Marion G. Smith, B.S., Chicago, Executive Sec- 
retary. 


Other Officers Named for 1950 


Dr. Walter M. Solomon of Cleveland, Ohio, 
was elected to serve a term of three years on the 
financial committee of the Congress. 

Dr. Richard Kovacs of New York, N. Y., was 
appointed to succeed himself to serve a term of 
six years on the Editorial Board of the Archives 
of Physical Medicine. 


Dr. William Bierman of New York, N. Y., was 
appointed to succeed himself to serve a term of 


seven years on the Board of the American Regis- 
try of Physical Therapy Technicians. Formal ap- 
proval was voted for the interim appointment of 
Dr. Arthur L. Watkins of Boston, Mass., to serve 
out the unexpired term on the Board of the Amer- 
ican Registry of Physical Therapy Technicians, 
which was created by the death of Dr. Frank H. 
Ewerhardt. 


American Society of Physical Medicine 
Officers, 1950 
President — Charles O. Molander, M.D., Chi- 


cago. 

President - Elect — Frances 
M.D., Richmond, Va. 

Vice-President — Miland E. Knapp, M.D., Min- 
neapolis. 

Secretary-Treasurer — Max K. Newman, M.D., 
Detroit. 


A. Hellebrandt, 


Eugene Taylor Appointed 


Announcement has been made by the National 
Society for Crippled Children and Adults of the 
appointment of Eugene J. Taylor as New York 
City Field Representative of the National Society. 


Rehabilitation and Physical 
Medicine at New York University College of 
Medicine and a member of the staff of New 
York Times, Mr. Taylor will also represent the 
National Society and its 2,000 local and state af- 
filiates in the New York City area. 


An instructor in 


He is currently also a consultant to the Veter- 
ans Administration physical medicine rehabilita- 
tion. 
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Grants by The National Foundation for 
Infantile Paralysis 


Almost $2,000,000 to step up research and pro- 
fessional education in the field of poliomyelitis 
has been allocated to more than a score of lead- 
ing medical research laboratories and _ institutions 
throughout the nation 

The mid-year grants and appropriations, total- 
ing $1,983,851, bring to more than $2,500,000 sums 
allocated by the National Foundation for research 
and education projects this year, and the total 
since establishment of the organization in 1938 to 
than $25,600,000 

Included in the total are $921,968 for new pro- 
jects in virus research; $953,317 for professional 
education and training, and $96,566 for study of 


more 


aftercare of the disease. 


Thirteen medical schools and institutions from 


coast to coast share the new grants for virus re- 
search. They are: New York University-Belle 
sue Medical Center, New York City, which re- 


ceived $33,474; University of Minnesota, Minne- 

$29,066; Michigan Department of Health 
Laboratories, Lansing, $38,360; University of 
Michigan, Ann Arbor, $201,100; Bowman Gray 
School of Medicine of Wake Forest College, Wins- 
ton-Salem, N. C University of Wash- 
ington, Seattle, $18,370; University of California, 
Berkeley, $308,240; University of Pittsburgh, Pa., 
$10,000; Johns Hopkins University, Baltimore, 
$93,490; Yale University, New Haven, $62,373; 
Chicago Board of Health, $47,920; University of 
Memphis, $3,700, and the 
Ohio, $39,320 


apolis, 


$15,955 


rennessee, University 


of Cincinnati, 

An appropriation of $20,000, to be administered 
by National Foundation 
used to determine the 
nission of human poli 


headquarters, will be 


role of flies in the trans- 


The $96,566 for the study of after-care of in- 
fantile paralysis patients was allocated among 
eight medical schools and hospitals. They are: 
Phe Children’s Hospital, Boston, $10,600; Uni- 
versity of Hlinois, Chicago, $3,820; Northwestern 


$8,000; University of Cali- 
fornia, San Francisco, $19,300; University of Min- 
nesota, $25,830; Brown University, 
Providence, R. L., University of Vermont, 
Burlington, $6,586, and Cornell University, New 
York, $19,780 

Among 
tions tor 


University, Chicago, 
Minneapolis, 


$2,650; 


those receiving grants and appropria- 
professional education in poliomyelitis 
are the American Public Health Association, New 
York City, $40,145; National Organization of Pub- 
lic Health Nursing, New York City, $64,718; 
American Physical Therapy Association, New 
York City, $31,774; Committee on Careers in 
Nursing, New York City, $18,500; D. T. Wat- 


son School ot Physiatrics, Leetsdale, Pa., $5 
700; Northwestern University Medical School, 
Chicago, $10,730; University of Southern Cali 
fornia, Los Angeles, $4,500; Meharry Medical 


$81,150, and Washing- 
Louis Mo., 


College, Nashville, Tenn., 
ton University School of Medicine, St 
$16,100 
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\ppropriations for professional training totalling 
$680,000, included $225,000 for physical therapy 
scholarships and $100,000 for scholarships in med- 
ical social work; $100,000 for fellowships in phys- 
ical medicine, and $50,000 for fellowships in the 
training of physicians in public health. 


The National Foundation for Infantile Paralysis 
will continue to award scholarships and fellow- 
ships in physical medicine, public health, medical 
social work and physical therapy under recently 
approved appropriations totalling $495,000. 

A limited number of clinical fellowships in 
physical medicine are available to physicians who 
wish to prepare for eligibility for certification by 
the American Board of Physical Medicine and 
Rehabilitation. The fellowships will cover a period 
of one, two or three years of clinical study de- 
pending on individual needs. $100,000 has been 
allocated for this program. 

Fellowships are also available to physicians for 
one year of postgraduate study leading to the 
degree of Master of Public Health. This study 
requires one year at a school of public health 
approved by the American Public Health Asso- 
ciation, $50,000 has been set aside for this project. 

Physical therapy scholarships are available to 
men and women, who need financial assistance to 
complete training, in schools approved by the 
Council on Medical Education and Hospitals of 
the American Medical Association. $225,000 has 
been provided for this purpose. 

Medical social work scholarships are available 
to students accepted as degree candidates by an 
accredited school of social work approved by the 
American Association of Medical Social Workers. 
\lso available are a limited number of scholar- 
ships tor students who need more than one year 
of graduate study to receive a Master's degree in 
medical work. $100,000 will finance this 


proje ct. 


cial 


Fellowships of two to four weeks’ duration are 
also being offered to approximately fifty residents 
in orthopedics and pediatrics to study treatment 
of poliomyelitis patients at courses to be given 
at Children’s Hospital in Boston, City Hospital in 
Cleveland, University of Colorado Medical Center 
in Denver, and Stanford University School of 
Medicine in San Francisco. $20,000 has been 
provided for this training. 

All scholarships and fellowships are awarded 
upon the recommendations of Scholarship Com- 
mittees composed of members of the profession 
concerned and are on a competitive basis. 

Further information and applications may be 
obtained from the Division of Professional Educa- 
tion, National Foundation for Infantile Paralysis, 
120 Broadway, New York 5, New York. 


Dr. Rusk to Make European Trip 


In his capacity as Consultant in Rehabilitation 
to the Department of Social Affairs of the United 
Nations, Dr. Howard A. Rusk, Professor and 
Chairman of the Department of Rehabilitation and 
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Physical Medicine, New York University College 
of Medicine, will leave for an extended trip to 
Austria and Poland in early September to consult 
with officials of those countries and to participate 
in a number of special teaching seminars in re- 
habilitation. 


Eugene J. Taylor, Instructor in Rehabilitation 
and Physical Medicine, New York University Col- 
lege of Medicine, and a member of the editorial 
staff of the New York Times will visit the Allied 
Zone of Germany, England, France and Switzer- 
land during the month of September to observe 
rehabilitation activities. Mr. Taylor will make the 
trip as a correspondent for the 7imes. 


Dr. Gersten to University of Colorado 


Dr. Jerome Gersten, who has been on a research 
assistantship at the Mayo Clinic, will join the De- 
partment of Physical Medicine and Rehabilitation, 
University of Colorado Medical Center, in Den- 
ver, on October 1. Dr. Gersten’s appointment car- 
ries the rank of assistant professor of Physical 
Medicine and Rehabilitation. 


Continuation Course in Physical and 
Occupational Therapy 


Dr. H. D. Bouman, Professor of Physical Medi- 
cine, University of Wisconsin Medical School, 
Madison, Wisconsin, will participate as a visiting 
faculty member in a continuation course in Oc- 
cupational and Physical Therapy to be presented 
October 13 and 14 by the Department of Post- 
graduate Education, University of Minnesota 
Medical School. The course is intended for oc- 
cupational and physical therapists. Dr. Bouman 
will speak on the subjects, “Physical Medicine 
and Geriatrics” and “Rehabilitation of the Neuro- 
logic Patient.” 


Services for Handicapped 


Nearly $6,000,000 was contributed through the 
1949 Easter Seal campaign for service to the na- 
tion's handicapped, according to a recent an- 
nouncement made by the National Society for 
Crippled Children and Adults 

Among the services the National Society and its 
member units provide for the nation’s handicapped 
are, cerebral palsy services and clinics, consulta- 
tion and organizational services to cerebral palsy 
parent groups, consultation in speech, occupational 
and physical therapy and cther fields, employ- 
ment services for the handicapped and a host of 
other activities, supported almost entirely by 
Easter, Seal contributions. More than 90 per cent 
of the funds raised annually remain in the state 
in which they are contributed. 


Frederick S. Holladay 
It is with regret that we announce the death of 
Dr. Frederick S. Holladay of Los Angeles and 
Pasadena. Dr. Holladay had been a member of 
the Congress for many years. 


MEDICAL NEWS 


John W. Torbett, Sr. 


On August 9, 1949, Dr. John Walter Torbett, 
Sr., one of the “grand old men” of Physical Med- 
icine, died at the age of 78 in the Torbett Clinic 
and Hospital of Marlin, Texas, which he founded. 
While a prominent member of the State Medical 
Association of Texas and its president in 1925, 
and a life member of the American College of 
Physicians, he was also a member of the Ameri- 
can Electrotherapeutic Association beginning in 
1901 and its president in 1914, as well as a life long 
member of the American Congress of Physical 
Medicine. He has utilized physical medicine in 
Marlin, Texas, for almost fifty years. Dr. Tor- 
bett later employed balneotherapy on a large 
scale by developing the hot mineral springs of 
Marlin into a large bath house and sanatorium 
now on the list of resorts accepted by the Com- 
mittee on American Health Resorts of the Council on 
Physical Medicine and Rehabilitation of the American 
Medical Association. Dr. Torbett traveled extensively 
to medical meetings in the United States and on 
account of his homespun philosophy and his tal- 
ent of poetry as well as his seasoned medical 
knowledge became a much sought after dinner 
speaker at these meetings. The experiences of 
his rich life, his gradual rise from a simple Texas 
farm boy, a son of early Irish immigrants into a 
popular doctor, philosopher and staunch church- 
man, are engagingly told in his autobiography, 
“The Doctors Scrapbook,” published two years 
ago. He was one of the four honorary members 
elected by the new American Board of Physical 
Medicine. He lived a full and fruitful life and 
was beloved by his patients, colleagues and fel- 
low citizens. He was always ready to give a 
generous share of himself and his worldly goods 
for any good cause. He was active to the last 
day of his life. Dr. Torbett lived in happy union 
with his wife, the former Miss Nannie King, to 
whom he was married in 1900. With his passing 
away his fellow citizens lost a unique personality, 
outstanding physician and physical 
staunchest advocates in the 


medicine 
therapy one of 


an 
its 


South. The American Congress of Physical Med- 
icine expresses its sincerest sympathy to his 
widow. 

Correction 


In the article by Dr. Ludwig Eichna, “Thermal 
Gradients in Man: Comparison of Temperatures 
in the Femoral Artery and Femoral Vein with 
Rectal Temperatures,” (September issue, page 
584), a phrase was inadvertently omitted from the 
last sentence of the paragraph ending at the top 
of page 591. This sentence should read: “It re- 
mains for measurements of intracardiac tempera- 
tures simultaneously with rectal and femoral ar- 
terial blood temperatures to confirm or reject fe- 
moral arterial blood temperature as representative 
of mixed blood temperature to establish mixed 


blood temperature as lower than rectal tempera- 
ture.” 


BOOK REVIEWS 


NEW HOPE FOR THE HANDICAPPED; 
THE REHABILITATION OF THE DISABLED 
FROM BED TO JOB. By Howard A. Rusk, 
M.D., Professor and Chairman of the Department 
of Rehabilitation and Physical Medicine, New 
York University College of Medicine; Associate 
Editor, The New York Times; and Eugene J. Tay- 
lor, Instructor, Department of Rehabilitation and 
Physical Medicine, New York University College 
of Medicine; Editorial Staff, The New York Times. 
Foreword by Bernard M. Baruch. Cloth. Price, 
$3.00. Pp. 231. Harper & Brothers, Publishers, 
49 Fast 33rd Street, New York 16, N. Y., 1949. 


This is an inspiring book which is written in a 
style that is both unique and interesting. It is 
not a medical textbook but it is packed with facts 
and figures concerning practically all aspects of 
physical medicine and rehabilitation as related to 
almost all types of serious medical disability. The 
book is so broad in its scope, and the literary 
style, although completely unorthodox from the 
standpoint of the physician, is so cleverly intrigu- 
ing that nearly any reader, from rich man to 
Indian chiet, will be held enthralled from begin- 
ning to end. The book will be of interest and is 
addressed, not only to physicians but, to any 
American citizen who is concerned with the wel- 
fare of humanity and the practice of the golden 
ru'e. It is dedicated “to the courage and spirit 
of the disabled — a never-ending challenge and 


inspiration to ‘us normals’.” 


Bernard M. Baruch in the 
investment in rehabilitation is an 
yreatest and most valuable of 
the conservation of human re- 


As pointed out by 
rd, “The 


investment in the 


forewe 
our possessions, 


sources 


The authors, utilizing a pleasing, conversational 
style, introduce most of their subjects by citing 
the histories of actual or hypothetical cases which 
point up vividiy the arguments which follow in 
support of their thesis that new hope for Amer- 
from the knowl- 
edge gained in the rehabilitation programs of the 
military services and the Veterans Administration 
during and following World War II. It is made 
extremely clear that there is a tremendous need 
for the establishment of adequate facilities for the 
rehabilitation of the disabled civilian in order to 
restore him to the fullest physical, mental, social, 
vocational usefulness of which he 
is capable. Dr. Rusk, ably assisted by Mr. Tay- 
lor, has shown himself to be a real pioneer who 
is committed heart and soul to this great hu- 
manitarian effort. It is small wonder that Alan 
Gregg, Director of Medical Sciences of the Rocke- 
feller Foundation, speaks with admiration of 
“Howard Rusk’s remarkable work in the field of 


ica’s disabled millions has come 


and economic 


rehabilitation medicine.” This book will be-an 
inspiration to every thinking American and it is 
a must book for every physician who is interested 
in the field of physical medicine and rehabilitation. 


ARTHRITIS AND ALLIED 
By the late Bernard [. Comroe, 
Joseph L. Hollander, M.D., F.A.C.P. Fourth edi- 
tion, revised. Cloth. Price, $16.00. Pp. 1108, 
with 370 illustrations. Lea and Febiger, Wash- 
ington Square, Philadelphia 6, 1949, 


CONDITIONS. 
M.D. Editor, 


The untimely death of Dr. Bernard Coimroe in 
1945 was a serious blow to medicine and particu- 
larly rheumatology. Among his many achieve- 
ments was his textbook, “Arthritis and Allied Con- 
ditions,” which had earned him unstinted praise 
and distinction. It has been unusually popular. 
The third and last edition appeared one year be- 
fore his death which provoked the fear in many 
that this would be the last. Fortunately the pub- 
lishers deemed it wise to continue this book. 

This edition is brought out this year with Dr. 
Hollander of Philadelphia as editor and the assis- 
tance of seventeen other pliysicians. His selection 
has included outstanding authorities such as Ra- 
gan, Freyberg, Kuhns, Holbrook, Bowie, Rosen- 
berg, Smyth and others who contribute different 
chapters on the various aspects of these diseases. 

The book has been changed to make it more 
orderly and coherent. It is divided into ten parts 
beginning with Part I, “The Study of the Rheu- 
matic Diseases,” and continuing with other parts 
on Rheumatoid Arthritis, Degenerative Joint Dis- 
case, Arthritis from Disorders of Metabolism, 
Arthritis Caused by or Occurring With Specific 
Iniections, Important Rheumatic Diseases Closely 
Related to Rheumatoid Arthritis and Regional 
Disorders of Joints and Related Structures in 
which the following are considered; the painful 
shoulder, internal derangement of the knee, pain- 
ful feet and backache. These and the other sub- 
jects are most thoroughly covered and no ma- 
terial or information is omitted that could be of 
value. New chapters have been added and the 
other chapters completely revised or rewritten. It 
is brand new in most respects; however, it retains 
many of the features which made the former edi- 
tions so popular. It is certainly the most up te 
date and complete volume pertaining to the rheu- 
matic diseases and disorders — even the sensa- 
tional compound E of Hench and Kendall and 
the adrenocorticotropic hormone which was re- 
leased only recently, are included. 

This edition does honor to the name of Dr. 
Comroe. It is a most worthy contribution to the 
literature. It will obviously be tremendously help- 
ful to rheumatologists, internists, physiatrists, or- 
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thopedists, general practitioners and all others 
who wish to have the most complete and au- 
thoritative information on arthritis and the rheu- 
matic disorders. It should be eminently success- 
ful. 


PRACTICAL SPECTROSCOPY. By George R. 
Harrison, Ph.D., Professor of Physics; Richard C. 
Lord, Ph.D., Associate Professor of Chemistry, and 
John Loofbourow, Sc. D., Professor of Biophysics, 
Spectroscopy Laboratory, Massachusetts Institute 
of Technology. Cloth. Pp. 605 with illustrations. 
Price, $6.65. Prentice-Hall, Inc., 10 Fifth Avenue, 
New York 11, 1948. 


The authors have presented a comprehensive 
discussion of the status and possibilities of ex- 
perimental spectroscopy in the fields of physics, 
chemistry and biology. Emission spectroscopy is 
treated in detail, including discussions of equip- 
ment, facilities and technics. Several methods es- 
pecially applicable to the examination of biological 
mixtures are discussed, including fractional dis- 
tillation and the moving plate method. 

Absorption spectrophotometry in the ultraviolet, 
visible and infra-red regions of the spectrum is 
discussed and constitutes one of the best presenta- 
tions on this field in book form. Currently, there 
is a great increase in the utilization of spectro- 
photometry in clinical and pharmacology labora- 
tories. The chapters relating to this subject are 
recommended reading for all connected with such 
laboratories. 

The section on radiometry will be of value to 
anyone interested in precision measuremént or 
recording of thermal radiation. This discussion 
includes bolometers, thermopiles and amplifying 
and recording devices. 

In discussing a field so widespread as spectro- 
scopy, it is impossible to present an exhaustive 
description of each technic or method. The au- 
thors have listed an extensive and well chosen 
bibliography covering almost all discussions in 
the book. 

RECREATION IS FUN; Hanppook on 
HospitaL RecrEATION AND ENTERTAINMENT, Text 
and editing by Esther M. Hawley, Chairman, Hos- 
pital Committee. Pp. 115. Price, $1.00. The 
American Theatre Wing, Inc., 730 Fifth Avenue, 
New York, 1949. 


The specialty of physical medicine and reha- 
bilitation has broadened to include recreation for 
hospital patients as a part of medical therapeutics. 
For the most part this has been under the direc- 
tion of lay entertainers in the past, or supervised 


by occupational therapists. Physiatrists are now 
concerned with this aspect of medical care and 
should be aware of any available sources of in- 
formation on the subject. This manual is of value 
to them, therefore, as a reference text for teaching 
purposes and clinical use. It is of even greater 
value to the occupational therapist or lay worker 
or volunteer who should appreciate its detail and 


completeness in presenting a broad variety of re- ° 


creational activities. There is very little elabora- 
tion of the psychologic aspects of recreation as 
would appeal to the physician in charge of pa- 
tients, but rather simple statements of common 
factors of which the layman should be aware in 
working with sick individuals. Different types 
of situations are discussed, however, such as tu- 
berculosis, neuropsychiatric disorders including 
lobotomy and electric shock cases, and acute and 
chronic medical and surgical patients. This book 
will also appeal to all those caring for children 
when ideas for their recreation are welcome. 


MEDICAL ETYMOLOGY: THE HISTORY 
AND DERIVATION OF MEDICAL TERMS 
FOR STUDENTS OF MEDICINE, DENTIS- 
TRY, AND NURSING. By O. H. Perry Pepper, 
M.D., Professor of Medicine, University of Penn- 
sylvania. Cloth. Price, $5.50. Pp. 263. W. B. 
Saunders Company, West Washington Square, 
Philadelphia, 1949. 


This is an interesting compilation of medical 
terms with notes on their root meanings and de- 
rivations, which attempts to fill the gaps in the 
knowledge of the present day medical student and 
practitioner due to ignorance of Latin and Greek. 
It accomplishes its purpose adequately, and the 
user of this, book will not be disturbed by the 
author’s obvious lack of critical training in the 
feld of linguistics (an unfortunate example is the 
bald statement that “Caesarian” is eponymic, de- 
rived from the name Caesar; actually the term 
is an adjective derived from Latin ‘caesus’ — 
‘having been cut’). There are a few blemishes 
that seem uncalled for; such a lapse of taste as 
is evident in the definition of “allantois” is re- 
erettable, to say the least. The final e of “mul- 
forme” does not suggest to this reviewer that the 
word came through the French; it suggests that 
it is a properly constructed neuter adjective to 
agree with a Latin or Greek neuter noun (such as 
“erythema’)! 

These are minor faults in view of the use for 
which this etymology is intended, since it will 
not, in all probabiiity, be consulted by experts in 
linguistics and since, in the field of etymology, 
it is far superior to the ordinarily used medical 
dictionaries. 

The book is well made and conveniently or- 
vanized. It can be recommended as a useful ref- 
erence book. 


THE CHEMISTRY AND PHYSIOLOGY OF 
GROWTH. By J. H. Northrop and others. Edited 
by Arthur K. Parpart. Cloth. Price, $4.50. Pp. 
293, with illustrations. Princeton University Press, 
Princeton, N. J., 1949. 


Late in 1946 a conference on the “Chemistry 
and Physiology of Growth” was held at Prince- 
ton University. The subject matter presented at 
this conference has been put into book form un- 
der the able editorship of Doctor Parpart of 
Princeton University. Each chapter has been 
written by an internationally known scientist — 
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preeminent in the field under discussion. The 
writers have revised the conference lecture to in- 
clude comments resulting from discussion of the 
papers presented before the conference, as well 
as adding comments on the work of others. 

In chapter one Northrop of Princeton analyzes 
the mechanisms involved in the synthesis of pro- 
teins. Proteins, he states, form the major struc- 
tural components as well as the organic catalysis 
of living cells. Thus the analysis of the mechan- 
isms involved in the synthesis of proteins is an 
important part of the study of growth. This has 
been well and logically presented by Northrop. 
He further states that evidence is fast accumulat- 
ing to show that all enzymes and at least some 
viruses are proteins. 

The subject of Molecular Morphology and 
Growth is discussed by Francis O. Schmitt in 
chapter two. He discusses chiefly the macromole- 
cular constituents of the cell structure, particular- 
ly fibrous proteins. The author believes polariza- 
tion and electron optical evidence indicates that 
fibrous proteins form the basis of all molecular 
fabrics constituting the structural matrix of the 
cell. 

Chapter three on Plant Growth Hormones by 
Thimann points out that plent hormones (auxins) 
possess multiple actions ir? strong contrast with 
that of some animal hormones. Evidence is pre- 
sented which makes it appear that auxin controls 
some fundamental master reaction in the cell. 

Unidentified Vitamins and Growth is presented 


in chapter four by Folkers of the Merck Labora- 


tories. The author discusses investigations in 
progress concerned with new vitamins and growth 
factors. Those interested in the anemias should 
find this chapter exceedingly stimulating. Of 
special interest are the studies reported in regard 
to isolation of an antistiffness factor. 

The Kinetics of Growth and Microorganisms 
is presented in chapter five by Van Niel of Stan- 
ford. Dr. Van Niel that although micro- 
organisms appear very simple structures they dis- 
play an astonishing diversity of functions which 
in many respects they share with the trees, oys- 
ters, butterflies, and elephants. 

Cellular Metabolism and Growth — chapter six 
— is written by Guzman Barron of the University 
ot Chicago. 

Chapter seven on Differential Growth is 
and ably presented by Paul Weiss of the Uni- 
versity of Chicago. This is one of the best chap- 
ters presented. Weiss sums up his excellent pres- 
entation by stating, in part, that there is no single 
master clue to the problems of differential growth 
or growth in general. Growth, the author writes, 
is a word, a term, a notion covering a variety of 
and complex phenomena. It is not even 
with defined and con 
connote 


states 


well 


diverse 
a scientific term, he 
stant meaning It has 


States, 
come to repro 
linear increase, 
mul 


cell migration, protein synthe- 


duction, increase in) dimensions, 


vain in weight, organ 


tiplication, mitosis, 


Rain lass, 


sis and perhaps even more. 
The Problems of Organization is discussed by 
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J. S. Nicholas of Yale ‘n chapter eight. 

Neoplastic Abnormal Growth — chapter nine — 
is written by C. P. Rhoads of Cornell. The au- 
thor presents certain mechanisms known to cause 
self perpetuating alterations of cells in general. 
He hopes that from a scrutiny of a variety of 
data, in part apparently irrelevant to the cancer 
problem, certain lines of investigation will stand 
out as potentially profitable in the future. 

The Adrenal Gland, a Regulatory Factor is the 
subject of chapter ten by Long of Yale. Long 
discusses the function and importance of the ad- 
renal cortex in regulating and maintaining the 
internal environment. 

Those interested in the latest advances in this 
vast subject will find this book a most valuable 
investment. Each chapter is closed with a valu- 
able list of references to be consulted for further 
study. 


THE MEDICAL ANNUAL: A Year Book o1 
TREATMENT AND PRACTITIONER’S INDEX, Editors: 
Sir Henry lidy, K.B.E., M.A., M.D., and A. Rendel 
Short, M.D., B.S., B.Sc. Sixty-sixth Year. Cloth 
Price, $7.00. Pp. 414, with 60 illustrations. Wa4l- 
liams & Wilkins Co., Mt. Royal and Guilford 
Aves., Baltimore 2; John Wright & Sons, Ltd., 
42-44 Triangle W., Bristol 8, 1948. 

This is an excellent book by well qualified edi- 
tors and a number of contributors which gives ab- 
stracts of medical works in Great Britain. 


DISCOVERERS FOR MEDICINE. By Willian 
iH. Woglom, M.D. Cloth. Pp. 229, with 14 illustra- 
tions. Price, $3.75. Yale University Press, 143 
Elm Street, New Haven, Conn., 1949. 


This book is a fascinating account of the lives 
and works of some of the most extraordinary of 
many of the most important discoveries made in 
medicine by people who were not doctors. The 
for example, was invented by a 
Spanish singing teacher who wanted to know how 
vocal cords look in operation. 

The cause of milk sickness and one of the most 
terrible American west which 
exterminated horses and cattle and depopulated 
villages, killing one-quarter of the early settlers 
of an Ohio county and half of those in a county 
in Indiana, was traced to its snakeroot source by 
farmers. 

The discovery of the blood pressure was made 
by the Rev. Doctor Stephen Hales who made the 
first quantitative investigation on the mechanics 
i the circulation by determining the height to 
which the blood rose in a vertical glass tube con- 
nected with an artery in dogs and later in horses. 
This tells many interesting stories 
about respiration; the fox glove, vaccination, the 
eustachian tube, and 
itch, quinine, phagocytosis, x-rays and heredity 
Phese stories are easy to read and important also 
jor the light they throw on what science is and the 
manifold ways in which its mysteries have been 
re vealed 
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Missile Wounds Involving Bone. Ronald Furlong, 
and John M. P. Clark. 


Brit. J. Surg. 143:291 (Jan.) 1949. 


After healing of the wound every effort must 
be directed toward rehabilitating the patient dur- 
ing the period when the fracture is uniting. The 
patient’s desire to become mobile and selfsupport- 
ing gradually evaporates during prolonged immob- 
ilization, so that his period of inactivity must be 
reduced to a minimum. During the war all gen- 
eral hospitals were supplied with teams of physi- 
cal therapists, physical training instructors, oc- 
cupational therapists and rehabilitation officers 
all calculated to make the patient’s convalescence 
active both physically and mentally, in order that 
he might overcome his injury and any residual 
disability. The surgeon's duty, therefore, is to 
free the patient from the encumbrance of splint- 
age as soon as is compatible with the need for 
adequate fixation until union is achieved and to 
make any necessary splintage as small a handicap 
as possible. It was the aim in overseas theatres 
to make every patient ambulatory, if practicable, 
before repatriation, so that he could enjoy, to him 
a matter of prime importance, reunion with his 
family. 

All fractures of the femur were kept under 
treatment at overseas centers (except in Northern 
Europe) for three months, at the end of which 
period the majority of them were united, the 
patients being ambulant with the aid of crutches. 
Where union was sound no form of splint was 
used; non-weight-bearing exercises and crutches 
for walking became the routine. Many of the 
patients were capable of flexion of the knee to 90 
degrees when relieved from traction; by avoiding 
the use of a caliper full knee movement was 
quickly obtained and muscle power was greatly 
increased. Vigorous active exercises were con- 
tinued during convalescence until clinical and 
radiographic examinations showed that the frac- 
ture was consolidated. The patient was allowed 
Manipulation of the knee un- 
der anaesthesia may be required for some patients 
in order to complete the passive range of move- 
ment at the knee, but this should be done much 
later when it is felt that activity and weight- 
bearing are unlikely to yield any further improve- 
ment. Active non-weight bearing movements for 
the knee and hip of the affected leg must be 
started straight away and must be used for the 
ankle and foot as soon as plaster restriction has 
been removed. Much disturbance in circulation 
follows the injury and the wearing of a plaster, 
and unless some form of supporting bandage is 
worn for many weeks after the removal of the 


to go entirely free. 


plaster, walking is embarrassed by chronic edema 
which is difficult to control. 

Rehabilitation begins immediately after primary 
surgery and is initially directed to the hand. Ede- 
ma, if allowed to persist, and restriction by splint- 
age will both produce stiffness of the hand and 
fingers — which will remain permanently or only 
yield gradually and incompletely after months of 
treatment. The hand must be supported in the 
position of functional rest both when the patient 
is in bed and when he is ambulatory. Purposeful 
activity, with or without active splintage is the 
key to the rchabilitation of the hand, and if this 
is started early and persisted in, there is small 
likelihood of stiffness developing even in the pres- 
ence of a peripheral nerve lesion. A stiff hand 
following an open fracture of the arm is a mute 
condemnation of the treatment that the patient 
received. 


Suction Socket for Above 
Thomas John Canty. 
U. S. Nav. M. Bull. 49:216 (Mar.-Apr.) 1949. 


The suction socket utilizes the principle of 
slight negative pressure. Vacuum created in the 
closed bottom of the socket holds the movements 
of the artificial leg. No pelvic joint and belt, or 
shoulder harness is necessary. An enclosed space 
of about six to eight cubic inches is made in the 
bottom of the socket between the end of the 
stump and the enclosed end of the socket. This 
acts as an air seal and when the -leg is lifted 
from the ground, the air pressure in the enclosed 
space falls to about two pounds per square inch 
negative pressure, thus retaining the stump in the 
socket. An expuision type valve is fitted into the 
air space to allow air to be expelled when the 
stump is weight-bearing in the socket. No stump 
sock is worn. Patients with associated injuries 
of the pelvis and opposite leg and injuries about 
the hip joint, with instability, do not use a suction 
socket to advantage. The advantages of the suc- 
tion socket over the conventional artificial leg are 
(1) greater freedom of movement in all directions, 
especially laterally; (2) elimination of the pelvic 
belt and joint or shoulder harness, thus prevent- 
ing break-down of these parts; (3) less physica! 
hindrance and less wear and tear of clothing; 
(4) the prosthesis is lighter and the amputees 
state that the “dead weight” feeling is greatly 
reduced and that the prosthesis feels more like 
an integral part of the body; (5) friction between 
the skin and sides of the socket is eliminated; 
(6) elimination of stump sock; (7) the stump 
muscles hypertrophy instead of atrophy, resulting 
in better control of the prosthesis, and (8) with 
the recommended shape and ischial seat, proper 
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stump length is maintained and the subcutaneous 
fat roll, which occurs at the top of the socket 
with the conventional plug fit, is alleviated. 

Most failures are due principally to the psy- 
chologically unstable patient. The suction socket 
requires a most accurate fit and alinement. The 
amputee must learn to place his stump in the 
socket correctly each time he wears the pros- 
thesis. The time required for an amputee to learn 
to walk is longer with a suction socket than 
with a conventional type leg, as observed when 
used on new amputees. Since the amputee uses 
his stump to control the limb, muscular develop- 
ment occurs. ‘This requires further adjustment 
in the fitting of the socket by relief of stock in 
the socket sides in order to allow room for the 
increased size of the muscles. 

Transfusions of Blood from Pregnant Women for 
Rheumatoid Arthritis. 
Edit. J. A. M. A. 139:718 (March 12) 1949. 


The beneficial effect of thirty or 
pregnancies in 20 patients with rheumatoid arth- 
ritis was reported in 1938 by Hench. A “marked” 
to “complete” remission of the arthritis resulted 
Seventeen of the 20 patients experienced notable 
relief of their rheumatoid arthritis each time they 
became pregnant. Articular relief began during 
the first trimester in about 90 per cent and in 
the second trimester in about 10 per cent of the 
patients who experienced amelioration Relief 
wis complete in about 60 per cent of effective 
pregnancies, almost complete in about 15 per cent 
and notable in the remaining 5 per cent. After 
parturition, the phenomenon of articular relief 


thirty-four 


ended in about 50 to 55 per cent of the cases with- 
in one to seven weeks, and in between eight and 
twelve weeks in 10 per cent. Relief rarely lasted 
from four to twenty-four months. The factors of 
lactation, length of time in bed and approach of 
postpartum menses did not govern the duration 
of postpartum relief. Rheumatoid arthritis rarely 
begins during pregnancy. Hench concluded that 
pregnancy initiates a physiologic state which is 
decidedly beneficial (at least temporarily) to pa- 
tients with rheumatoid arthritis (as well as to 
those who have certain other rheumatic disor 
ders) 


The Application of Ultrasonics to the Study of 
Electrolytic Solutions: III. The Effect of Acous- 
tical Waves on the Hydrogen Electrode, Ernest 
Yeager, and Frank Hovorka. 


Chem. Physics 17:416 (Apr.) 1949. 


An equation is developed for the alternating 
component in the electrode potential of a hydro- 
gen electrode exposed to acoustical radiations. 
According to these calculations, the effect is of 
the magnitude, 10° volt for acoustical waves with 
a pressure amplitude of 0.1 atmos. The hydrogen 
electrode should prove very useful as a means 
for absclute measurements of pressure amplitude 
as well as the detection of underwater sound. The 
passage of ultrasonic waves through a fluid is at- 
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tended by variations in pressure and temperature 
as a result of the tremendous periodic accelera- 
tions imparted to the medium. Since the potential 
ot a gas electrode is a function of pressure and 
temperature, an alternating component would be 
expected in the electrode potential of a hydrogen 
electrode exposed to ultrasonic waves. If the 
magnitude of this alternating component is suffi- 
ciently large to permit quantitative measurements 
and can be expressed as a definite function of 
acoustical intensity and characteristic parameters 
of the electrode, this effect can be utilized for 
the determination of absolute acoustical intensi- 
ties in water and aqueous solutions. The purpose 
of the present paper is to show that such is the 
case. 


Osteoarthritis of the Hip: Treatment. Alex Rob- 
inson. 


Canad 


M. A. J. 60:161 (Feb.) 1949. 


Aiter-treatinent is of great importance. A rou- 
tine established whereby the joint is daily put 
through its full range of movement. End-of-the- 
bed traction and deep pool baths are started at 
once, while flexion deformity of the hip, so com- 
monly presented is combated by instructing the pa- 
tient in a method of hyper-extension, leaning back 
against the side of the bed and allowing the feet 
to dangle. Once a week or oftener the hip cap- 
sule is injected with 20 cc. of \4 per cent pro- 
caine. This relieves the pain and allows a greater 
range of movement during the routine manipula- 
tion which follows. Sciatic pain that is Present 
may also be relieved by procaine directly into 
the nerve. Any areas of fibrositis are similarly 
injected. Infiltration of tense adductor muscles 
is useful in selected cases to diminish muscle 
spasm. On discharge from hospital, the patient 
is instructed to set up a traction apparatus for 
himself when he goes home, and to put his hip 
through a full range of movement daily. He is 
advised to wear rubber heels (to minimize jar- 
ring), keep his weight within normal limits, and 
to walk erect. Unnecessary exposure is to be 
aveided and he should dress warmly. A daily 
rest period is advocated, preferably both morning 
and afternoon, as well as some daily exercise. 
If discomfort or stiffness of more than an hour's 
duration follows the exercise, it should be reduced. 


The Mole as a Possible Reservoir of Poliomyelitis: 
Summary. L. E. Rector. 
Arch. Path. 47:366 (Apr.) 1949. 


Several reasons why the mole might be the 
natural reservoir of poliomyelitis are enumerated 
and discussed. Miscellaneous autopsy observa- 
tions and terminal behavior traits are tabulated 
and discussed. Successful passage of the virus 
from mole to mole and from mole to Swiss 
mouse and cotton rat is reported. Unsuccessful 
attempts to pass the virus to 3 monkeys is 
reported. The absence of typical histopathologic 
lesions of poliomyelitis in the moles and the Swiss 
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mice and cotton rats in which passage of mole 
brain and spinal cord was effective is discussed, 
and the literature concerning similar experiences 
of other investigators is reviewed. Fifteen animals 
were employed as controls for comparative stud- 
ies of autolytic changes, dietary deficiency, ability 
of the mole’s brain to respond with mobilization 
of inflammatory cells, trauma of handling and re- 
action to foreign protein. 


An Abduction Exercise Splint for the Shoulder. 
Edward J. Coughlin, Jr. 
J. Bone & Joint Surg. 31-A:438 (Apr.) 1949. 


In many lesions in and around the shoulder 
joint, abduction within certain limits is greatly 
to be desired. Unfertunately, this has not been 
possible in many instances without keeping the 
patient confined to bed in some form of balanced 
suspension. From an economic point of view, this 
is burdensome; and at the present time, with 
hospital beds at a premium, it is impossible. “In 
an attempt to provide abduction exercises without 
hospitalization, the ambulatory splint was devised. 
The splint consists of a U-shaped metal bar which 
is strapped to the body by means of cross straps, 
and an axillary ring on the opposite side. In 
addition, there is a shoulder strap on the affected 
side to prevent the shoulder from being elevated 
during the period of abduction. The principle un- 
derlying the splint is very simple: Extension of 
the elbow shortens the rope from the elbow to the 
pulley, and by means of the sling around the el- 
bow, the arm is brought into abduction. The 
degree of abduction to be obtained may be varied 
by shortening or lengthening the rope extending 
from the elbow sling to the hand grip. 


Electromyographic Study of Defects of Neuro- 
muscular Transmission in Human Poliomyelitis. 
Robert Hodes. 

Arch. Neurol. & Psychiat. 60:457 (Nov.) 1948. 


This study gives evidence that destruction of 
the cell bodies of somatic motor neurons is not 
the only alteration of the neuromuscular apparatus 
in poliomyelitis. Inability to maintain muscle 
tension during even brief movement or during 
brief repetitive stimulation of the motor nerve has 
been demonstrated in patients examined long ai- 
ter subsidence of the acute infection. This ab- 
normal behavior has been shown to be due to a 
deficiency at the neuramyal junction. Current 
concepts of the pathologic process in poliomyelitis, 
therefore, shouid be broadened to include the ab- 
normalities of peripheral structures responsible 
for transmission of the nerve impulse to the stri- 
ated muscle. The muscle action potentials elicit- 
ed by single maximal stimuli to the motor nerve 
of the affected muscles were smaller than those 
from corresponding normal muscles. The intrinsic 
muscles of the foot were less affected than were 
the muscles of the leg; the electromyogram re- 
sulting from brief maximal repetitive motor nerve 
stimulation (0.2 to 19 per second) in patients with 
chronic poliomyelitis was abnormal. The succes- 
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sive responses were smaller in amplitude and of 
shorter duration than the first response; and the 
time course of the electrical response of the motor 
unit during brief voluntary effort or repetitive 
nerve stimulation was unchanged, although the 
spike amplitude declined progressively. 

The following conclusions are drawn: 

The peripheral defect is due to the failure of 
some muscle fibers of many motor units to be 
excited, and probably also to the dropping out 
of action of entire motor units. Defective function 
at the neuromyal junction adequately explains 
the peripheral pathologic changes; neostigmine 
methylsulfate partially restored the abnormal elec- 
trical response; its therapeutic use is therefore 
suggested; and the clinical significance of these 
observations is discussed. 


Aspects of Physical Reconditioning. 
Stewart. 
J. Bone & Joint Surg. 31-A:394 (Apr.) 1949, 


Conservation of manpower and the gainful ex- 
istence of the individual following orthopaedic in- 
juries and disease are attained not so much by 
the restoration of function, as by continually pre- 
serving function. Then, in the initial treatment 
of fractures, reduction of the bone fragments 
should not be paramount, but rather the decision 
the most rapid method of restoring the 
whole individual to a functioning, economically 
solvent capacity. Surgical repair and treatment 
should be based on a program which will ade- 
quately immobilize the injured part, and at the 
same time maintain good tissue turgor and a 
properly functioning vascular tree, and allow early 
active exercise. In cperative cases, it is as much 
the surgeon's responsibility to impress upon the 
patient the importance of postoperative care and 
proper muscle reeducation as it is to employ good 
surgical technic. Each patient who faces more 
than a few days of convalescence should be given 
a detailed schedule of active rehabilitation, espe- 
cially a program of remedial exercises. The ideal 
stepping stones to physical reconditioning of the 
patient are, an enthusiastic desire on the part of 
the patient and the doctor to attain and maintain 
the best possible function of the affected part and 
ot the whele body; the acceptance of a program 
of early, active non-weight-bearing and weight- 
resisting exercises, re‘igiously executed; intelli- 
gent and systematic deep breathing, with con- 
scientious maintenance of good posture; and the 
application of heat, massage, and special apparatus 
in selected cases. The doctor and the physical 
instructor must gain the patient’s complete con- 
fidence and cooperation; the keynotes should be 
patience, sincerity, enthusiasm, and optimism. The 
patient should be taught three important phases 
of muscle rehabilitation: contracting, sustained 
contracture, and complete relaxation. The objec- 
tive should be what is commonly referred to as 
dynamic physical reconditioning, or dealing with 
the specific therapeutic need for the individual, in 
contrast to physical reconditioning, which refers 
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The Clinical Manifestations of Acute Radiation 
Illness in Goats: Comments on Therapy. Eugene 
P. Cronkite. 

U. S. Nav. M. Bull. 49:199 (Mar.-Apr.) 1949 


The rate of delivery of ionizing radiation by 
explosion of an atomic bomb in air cannot be 
tubes, 
radium, artificial radioisotopes, cyclotrons, or a 
pile because of their inadequate 
output and small radiation fields. A unique op- 
portunity to study the effects of high intensity, 
short duration, penetrating ionizing radiations up- 
on animals was provided by the explosion of the 
atomic bombs during Operation Crossroads. Goats 
exposed to the atomic ionizing radiations are di- 
vided into four groups on the basis of the severity 
of the illness and their leukocyte response to the 
radiation. Group 1, severest radiation illness, 
survived than six days and developed an 
extremely marked depression of the leukocyte 
count and very severe signs. Sudden death was 
There was no visible evidence of hem- 
Epilation was not seen. The 
> 


duplicated by other means such as x-ray 


chain reacting 


less 


observed 
orrhage during life. 
mortality was one hundred per cent. Group 2, 
radiation illness, survived nine to fifteen 
days and developed a less marked leukopenia 
Signs were severe but appeared less rapidly. Def- 
manifestations with a variable 
clotting defect occurred. Epilation was prominent 
Mortality was one hundred per cent. Group 3, 
less severe radiation illness, survived in excess of 
forty-four days. Two are alive, one and one-half 
years after irradiation. The signs were similar 
to Group 2 but developed with less rapidity and 
severity A moderate leukopenia was present. 
Hemorrhagic phenomena were less prominent and 
a clotting defect was not found. Epilation was 
minimal. Group 4, mild radiation illness, survived 
in excess of one hundred and eighty-four days 
Six of nine are alive one and one-half years after 
Signs were mild and of short dura 


severe 


inite hemorrhagic 


irradiation 


tion. Hemorrhage, epilation, and rhinitis are ab- 
sent. The clinical picture in goats exposed to 
atomic bomb radiation is similar to that of man 


except for the absence of vomiting and the more 
rapid progression of signs. Early appearance and 


rapid progression of signs presages an_ early 
death. Penicillin and whole blood transfusions 
were used therapeutically. For lack of compar- 


ably exposed control animals definite conclusions 
cannot be drawn about the usefulness of these 
agents. The data suggest that they may be of 
value. 
Universal Splint for Hip Motion. Paul C. Thomp- 
son, and James H. Cherry. 
J. Bone & 31-A:434 (Apr.) 
It is generally agreed by most orthopaedic sur- 
geons that the end results of Vitalliumcup arth- 
roplasty depend to a great extent upon the pa- 
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tient’s will and determination to regain hip mo- 
tion following surgery, with the assistance of 
physical therapy. This fact has. led the authors 
to devise a universal splint for the lower extrem- 
ity. The apparatus can be easily adjusted to fit 
all sizes and shapes of limbs, and is of such sim- 
plicity that it can be applied or removed within 
several minutes. The results in regaining hip mo- 
tion by the use of the universal splint have been 
excellent he splint has met with enthusiastic 
response on the part of the patients, who find that 
they are able to secure voluntary active and pas- 
sive motion and to regain a wider range of mo- 
tion of the affected limb than is possible with 
other types of mechanotherapy or with physical 
therapy alone. 


Poliomyelitis Following Tonsillectomy: A Review 
of the Literature. Cornelius H. Nau. 


Arch. Pediat. 66:49 (Feb.) 1949. 


In spite of the tabulation of many statistics 
showing the relationship of tonsillectomy to polio- 
imyelitis, there have been few conclusive results 
derived therefrom. Review of the literature for 
the past six years shows several conflicting re- 
ports. Most reporters agree that tonsillectomy 
(recent or remote) does not predispose to polio- 
myelitis; many reporters have shown that if the 
disease does develop, the patient's chances of con- 
tracting the severe bulbar form are definitely in- 
creased if a recent tonsillectomy has been done; 
and in order to avoid the risk of bulbar poliomye- 
litis, although it is not great, operations on the 
nose and throat should not be done during epi- 
demic months. However, during non-epidemic 
years the risk is minimal (one case in 2,000 oper- 
ations). The risk from November to June is nil 
except in Texas and California, where the polio- 
myelitis season is longer. 


Practical Aspects of Cerebral Vascular Accidents. 
H. Houston Merritt. 
New York State J. Med. 48:2371 (Nov. 1) 1948. 


After recovery from the acute phase, theraPy is 
directed toward restoration of function in the 
paralyzed limbs. Light massage and passive move- 
ments are begun. [he patient is encouraged to 
use paralyzed muscles. Unduly prolonged exer- 
cise is fatiguing and discouraging to the patient. 
\s muscular activity returns, increasing degrees 
of active exercise are introduced. As soon as ad- 
visable, the patient is allowed in a chair for pro- 
vressively longer intervals. Graduated instruction 
in exercise and walking is begun with a view to 
making the patient as self-sufficient as possible. 
\phasia or disorders of speech require patience 
and persistent effort. Best results are obtained 
when reeducation is under the supervision of a 
trained speech therapist. 
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FOR PHYSICAL THERAPISTS WANTED — (a) Chief physical therapist; 12-man clinic, 
Graduate of accredited school, $285 


university medical center; 


; large teaching hospital; 
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limited to cerebral palsy children; college town of 70,000, 
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sick leave, etc. Contact Herman Kabat, Const. (h) Physical therapist to head department; new 
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DOCTORS!! 


investigate today 
The new 


AERO-KROMA YER 


the first and finest air-cooled ultraviolet 
lamp for orificial application. 


Compact - Efficient - Wall Mounted 


VARIANT TECHNIQUES—distant irradiation— 


contact and compression orificial irradiation make 
this outstanding ultraviolet light source a very 


practical unit for any practice. 


Various shaped 
applicators 
Drovide an 
effective means 
of conveying 
irradiation to 
the mucous 
membranes of 
the nose, mouth, 
throat, post-naris 
and larynx, 
vagina, urethra, 
anus or within 
a sinus. 


The 
CLINICAL 
ELECTROMYOGRAPH 


NOW MAKES POSSIBLE 


7+ the study of normal and abnormal 
voluntary muscles; the observing and 
recording of denervation fibrillation, 
normal and abnormal motor unit voltages; 
the quantitative measurement of muscular 


electrical activity. 


We will gladly send complete details. 


Just write to — 


MEDITRON,CO. INC. 


1060 E. Gteen Street + Pasadena 1, Calif. 


Patronize 
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Advertisers 


Send for lamp details and clinical records today 


Address Dept. 306-K 


HANOVIA Chemical & Mfg. Co. 
Newark 5, N. J. 


Hanovia, world’s oldest and largest manufacturer of ultra 
violet lamps for the Medical Profession 


OPPORTUNITY FOR 


Physical Therapist, graduate of accredited 
school, in a 60 bed crippled children’s hos- 
pital. Cerebral palsy training desirable. 
Hospital is located only 6 miles from down- 
town Atlanta and is entirely charity. Salary 
open. Vacation with pay and sick leave, etc. 
Contact 


Superintendent, Scottish Rite Hospital 


321 West Hill St. 
Decatur, Ga. 
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No other medical periodical gives you such 
“wide coverage” in the field of physical medicine 
as THE ARCHIVES 


If you are a teacher in physical medicine, a research 
worker, a physicist, or just a clinician—if you 
want to stay abreast of all that is new in physical 
medicine—you must read THE ARCHIVES 


Each month you will find in this journal informa- 
tive articles, constructive editorials, physical medi- 
cine news, announcement of new books and a wealth 
of abstracted material dealing with every phase of 
physical medicine. 
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City and State. 
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IONIZATION AND GENERAL GALVANIC 
AND FARADIC THERAPY 


This practical mobile unit has proven its value in the hands 
of many neurologists and physiatrists in prominent pital 
the country over. 


Supplies the following currents: ‘ 

1. Straight Galvanic, adequately filtered. 

2. Faradic Current. 

3. Rapid Sinusoidal. 
Used in St. Luke's, Michael Reese, N. W. University, Chi- 
cago; Wisconsin General, Madison; Univ. of Va., Richmond; 
Alexian Bros., St. Louis; Greenville Gen., S. Car.; Kansas 
State Med., Lawrence; Mayo Clinic, Rochester, Minn.; U. S. 
Army, Navy, Veterans, Etc. 
Some authorities recommend the rapid sinusoidal current in 
Sciatica and in trigeminal neuralgia. Reprints upon request. 
Also available for use as a muscle stimulator by manually 
increasing and decreasing current strength to create wave 
current. 
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0 Naselli reprint on Sciatica. 


McINTOSH ELECTRICAL CORP. 


70th Anniversary — Feb. 4, 1949. 


227 N. California Ave. — Chicago 12, Ill. 
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Golseth-Figgell Georgia Warm Springs Foundation 
CONSTANT CURRENT IMPULSE STIMULATOR GRADUATE COURSE 


WITH ELECTRONIC TIMING CONTROL (Pat. Pend.) 


Physical Therapy and Occupational Therapy 
in the Care of Poliomyelitis 


This course is open to graduates of approved 
schools in physical therapy and occupational ther- 
apy. Such graduates must be members of the 
American Physical Therapy Association and /or 
the American Registry of Physical Therapy Tech- 
nicians, and Occupational Therapy Association. 


Tuition: None. For Scholarship to Cover Trans- 


“oe portation and Maintenance ontact, National 
PHYSIOTHE Paralysis, 120 Broadway, 
RAPY : New Yor » New York, 
$ uly an ctober. 
e ELECTRODIAGNOSIS Duration of Course: The Course is divided into 
@ SURGICAL STIMULATION a 
Part I. pons of polio 
with particular emphasis and special training 
Constant, pre-set galvanic stimuli are pro- in muscle testing and muscle reeducation. 
duced automatically and precisely by means 
of an electronic circuit. Duration of stimulus retraining. 
and interval between stimuli are independ- Koch tate and 
° “We tudents who have complete ‘art wi e ad- 
ently adjustable from one millisecond up, mitted to Part Il. All studénts applying for Part | 
willing to remain through Part II if 
of stimulus is adjustable from 0 to 25 Ma. 
Write for additional information and reprints. ROBERT L. BENNETT, MLD. 
CHICAGO MEDICAL ELECTRONICS LAB., INC. Georgia Warm Springs Foundation 


WARM SPRINGS, GEORGIA 


6425 N. Avondale Chicago 31, Ill. 


Do not overlook the fact that in addition to meeting 
the rigid requirements for four types of approval, 
H. G. Fischer & Co.'s De Luxe Cabinet Model “400” 
Short Wave Diathermy Unit is equipped with the new 
patented, adjustable induction electrode. This new 
contour designed electrode curves to fit body surfaces, 
making applications to the back, hip or shoulders 
simple and quick, with even distribution of heat over 
the entire treatment area. Other important features 
are: (1) Self-excited oscillator type — no crystal con- 
trol or master oscillator; (2) permits minor electro- 
surgery and any degree of electrocoagulation. 


@ A.M.A. ACCEPTANCE 


Write H. G. Fischer & Co., Franklin Park, Illinois for detailed in- 


formation, or see our local representative. 


@ UNDERWRITERS’ LABORA- 
TORIES APPROVAL 


APPROVAL G. FISCHER & CO. © Franklin Park, Illinois 
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Announcing... 


Rehabilitation of 
the Handicapped 


A Survey of Means and Methods 


Edited by WILLIAM H. SODEN, Executive Ass't., 
Physical Medicine Rehabilitation Service, Veter- 
ans Administration Hospital, Northampton, Mass. 


Prepared by Foreword by 
45 Contributing Specialists Sidney Licht, M.D. 


THIS BOOK brings under one cover representative accounts of procedures in 
current use for the mental and physical rehabilitation of persons disabled by illness 
or injury. In it specialists in the various phases of the rehabilitation process have 
contributed reports on their recent activities in a common effort to increase the 
general understanding. 


WIDE SCOPE 


The scope of the articles is as wide as that of the rehabilitation process itself. 
It begins with medical, surgical and psychiatric technics and continues with the 
vocational, social, educational and psychologic procedures which help to develop 
limited abilities. Among the many technics described are those used with am- 
putees, poliomyelitis patients, the aged and infirm, the arthritic, those with speech 
difficulties, the psychoneurotic, alcoholics and the blind. 


OVER-ALL VIEW 
The authors are specialists connected with institutions in which outstanding 
work is being done. The articles, non-technical in nature, deal with subjects of 
interest to physicians generally, nurses, medical technicians, physical, occupational, 
and industrial therapists. psychologists, social workers, educators, vocational coun- 
selors, and operators of workshops for the disabled, as well as students and lay 
workers who want an over-all view of the field. 399 pages. $5.00 


Order books direct from 
The Ronald Press Company, 15 East 26th Street, New York 10 
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he Triple Inductigf Drum affords a metHfod for applying the 

large area technif/which is being recognized as the outstanding 

advantage of sKort wave diathermy ovey other methods of pro- 

ducing heaf in deep tissue. Crysta/control assures proper 

y stability for the life of he unit. Power output is 

e than adequate for all appligdtions. Deep heat can be gen- 
erated in all anatomical parts with accuracy of treatment. 


ry | THE BANDMASTER IS APPROVED OR ACCEPTED BY THE FOLLOWING: 


MEDICINE 
F.C. APPROVAL NUMBER D-474 


UNDERWRITERS’ LABORATORY 
CANADIAN STANDARDS ASSOCIATION 
» CANADIAN DEPARTMENT OF TRANSPORT NO. 6 


Treatment of all body contours, both concave and convex, 
is now possible, usually with one placement of the drum 
head. The two wing drums swing 180 degrees, permitting 
uniform large-area treatment of complex anatomical parts. 
Energy absorbed per square inch is reduced... total heat 
dosage penetrates the deeper tissues without excessive heat- 
ing of outer skin surfaces. Notice the ease with which the new 


TRIPLE INDUCTION DRUM 
TWO YEAR GUARANTEE includes tubes. Free re- conforms to a body surfaces, 


placement or repair within a two-year period. 


WRITE FOR FREE ILLUSTRATED BROCHURE 
ABOUT THE BANDMASTER AND THE NEW 
TRIPLE INDUCTION DRUM. 


| ig 
| BANDMASTER 
a SHORT WAVE/DIATHERM WITH THE NEW 
: TRIPLE INDUCTION DRUM 
The Badndmaster Short Wave Diatherm combined with the new . 
. a Triple Induction provides better diaghermy application. 
| | 
| 
| THE BIRTCHER CORPORATION + Los ANGELES 32, CALIF. | 


